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INTROD!JC TION 

The f i s c n l  yunr 1949 snw n cons idcrable  cnlr,racnicnt of,  and 
several chan.p;cs.. .In, t hc -  r i , c t iv i t ies  of t h e  Rrmch of F i s h e r y  ~ i o l o g y .  
NQw programs i n i t i n t o r 1  wcrc tho  Clam I n v c s t i r p t i c  ns, Gulf Oyster In- 
‘vC+skie;ntions, Rid Tide I n v o s t i c u t i o n s ,  Gulf ‘Fi’s,hery I n v c s t i p t i o n s ;  
Qnd thc  Suc t ion  of R$~l(-~r;y. rind. Ooennography of P a c i f i c  0ccnni.c Fish-v 
I n v e s t i g a t i o n s ;  theso  are desc r ibed  a t  tho apprl pr in‘ td  plkc;s i n  the  
r epor t .  Also dssc r ibod  is t ho  ruGc t iva t ion  of the Roaufort,) Fo r th  I 

Carolina, s t a t i o n  as a rosenroh laborn tory .  Tho Cent rn l  Off ice  s taff  
VJQS i nc reased  by tho nppoiqtman.tr of V l i l l i h m  ,F+. Cnrbino us Chief, Sc.ction 

‘ O f  In lnnd F i s h c r i c s  nnd Raiph PI S i l l i m a n  Q S ’  Chiof, S c c t i c n  of Anadromous 
Fisheries. ThO’.positic ns of Chiof f o r  thL 1Vnrino nnd S h b l l f i s h  s e c t i m s  
a rc ,  howovcr,. s t i l l  y a c m t .  Tho Gulf Shr.irrip I n v c s t i g a t i c a  vias torminntcd 
upon tho ostnbl iahmont  (.f tho Rcd Tidc Invos t ign t ion .  

Q . r o c o r d  of rcsvnrch  u c t i v i t i a s , :  , t hc  os tab l i shmont  of a mums of oxchnngc 

means of a p p r n i s a l  of tho prop;rdss mndo an?. ‘ t h o  contr i ,but ions t o  Sc i t ?n t i f i c  
h0wlode;e of f f s h g r y  problems, As nlvrnys, f r o o  uxohnngc of’ coinmont end 
o r i t i c i s m  among i nvus t i Imtv r s  i 6  onccuraged. 

, .Tho chiof  purposes of t h i s  r o p o r t  oontinuo t o  be tho prc.visian of 

i d o m  and inrormntiLn among invef i t igu tors  and tho  f u r n i s h i n g  of 0. 

. l!ppropriations f o r  now prry5jocts 1nr.n t ;  tinod nbovc, plus s (  Jne incrcnsbs 
for oxis t ine ;  p r o j e c t s ,  r c s u l t c d  i n  a s u b s t s n t i n l  Enin i n  tho  funds ~ m d o  
f lva i lnb lc  by Congrcise f o r  blur USC’ i n  f i s c r i l  yoor 1919, cis aonpnred w i t h  
f i s c n l  yoor 1948. This p i n  i s  shown i n  tho t n b l c  bolcw,  which gives 
the d o t p i l  of t he  appropr in t ions  f o r  t hc  two f i s c n l  p r i r s .  In n d d i t i w  
t~ tho nmounts shclwn i n  tho tub lo ,  $293,270 of P a c i f i c  Oconnio Fis’ficry 
Invcstigr!t jc\ns funds wcrc r i l l c t t o d  t o  i t s  Scc t ion  of Ricrlopy and 0oof.m- 
O~raphy.  
Biclloe;y, i t s  biolc)giofil  work diirilzg f i s c u l  1949 was c l o s o l y  aSSoOintQC~ 
w i t h  tho  Contra1 Off ice  stctff c - f  tho  Brnnoh. 
is t h c  i tom “Cont r ibu tcd  Fiinds” f c  r 1!149; t h i s  rc.proscnts v n n t s  nmdo 
t ( ,  tht :  Sorv icc  I by privntc:  t irpmizrrt ic ns ftJr s p u c i f i o  rtlnc:nrch Prl)joCts* 

Althcugh POFI i s  no t  d i r c c t l v  undcr t h o  Frrinch of Fisl?(iry 

Yjcjrthy of spcjciP.l noto 
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A PPROPR T h  TIOW5-RRANCH OF F IS VCRY BIOLOGY 

../ -- --- 
1940 1949 

Pro jec t  Avail. Expend. Avail .  Rxpe nd 

114 Commercial F i she ry  
Inves t iga t ions  

Regular 4854tJ,140 #538,940' ' 3883,225 1 .  $881, 2z2,/ 

Contr ihuted --------- -----I -- 33,225 15,64% 
Transf'erred 

Sub - t o t a  1 $657,'540 $637, 340 :*g 92,s 2 0 $960, go3 

115 S h e l l f i s h e r i e s  158,300, .157,700 2 13,700 2 13, 30° 

* 1 1 7 , 4 0 ? - g  98,40& 76,170 6 4,015' 

S --' 

116 Inland F i s h e r i e s  72,500 72, 300 09,825 89,404 
118 Sea Lampre 19,100 19,000 10, 755 10,621 
110 Operation of Fish 

Screens . 36,300 35,600 25,'2 36 25,195 

, Grand Total  $948,740 (892 I, 940 $1,332,130 $1,299, do3 

/ 
, -  --- 

t/ Tkexpendep' balance remains a v a i l a b l e  i n  f 0)lqwing k i s c a l  year. 

Although t h e  amoimts, made nva i lnble  fort publications i n  f i'8m1 p a r  
1949 were ae;ain belmr needs, a p  inoreused amount has been securbd f o r  
1950, as a r e su l t  of a determined e f f o r t  on the  pa r t  of the nranch s t u f f .  
Manuscripts f o r  niiblication should  be suhmittecl as  e a r l y  i n  t h e  f i S C F A 1  

year as possible. 
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Besides i n d i v i d u a l  c r imts  of salmon on t h e  p r i n c i p a l  spnvming ground88 
aer ial  counts  c tvor)ng a l l  of t ho  R r i s t o l  Bay spnwning areas were c n r r i c d  
on. Thc l a t t e r  e s t i m a t e s  were made through d i r o c t  obse rva t ion  and by tho 
usc of v e r t i c a l  photographs. The photographic method i s  s t i l l  i n  tho 
develcpmcntal  s tnge,  and f u r t h e r  expor imentn t icn  w i t h  f i l t c r i n g ,  f i l m s ,  
and development of f i l m  w i l l  be necossnry be fc ro  a oompletoly s a t i s f a c t o r Y  
p i c t u r e  of rod salmon below t h e  wa te r ' s  s u r f a c e  can be obta ined  under t h e  
poor l i g h t  cond i t ions  encountered al; t h i s  time of year. A twin-engine 
Beecharaf t  a i r p l a n e  was used i n  t h i a  season, w i t h  t h e  F a i r c h i l d  F-56. 
oamerg mounted in t h e  bel ly  j u s t  a f t  of the  p i l o t  bulkhead, 
t o  be more s a t i s f a c t o r y  i n  arrangement than  t h a t  used i n  t h e  Norseman 
a i r p l a n e  of 1948, b u t  still leaves a problem.of b l indness  when approaching 
t h e  s p o t  t o  be photographed. 

This proved 

. Limnological  s t u d i e s ,  i nc lud ing  water ana lyses  and t h e  c o l l e c t i o n  Of' 

plankton, were cont inued  throughout  the  seasonr  
t o  determine and e v a l u a t e  the  f a c t o r s  t h a t  a f f e c t  f i n g e r l i n g  growth and 
gurvival. 
l a k e s  i n  each  watershed whi le  more complete s t u d i e s  wore conducted a t  Brooks 
Lake 

Those s t u d i e s  are designed 

A i r c r a f t  were used t o  permit  sampling i n  r e p r e s o n t n t i v e  nurserY 

During t h e  w i n t e r  qua r t e r  d a t a  ga thered  dur ing  tQe preceding f i e l d  
season  were analyzed. 
and d i f f i c u l t  t a s k  of a c c u r a t e l y  r ead ing  salmon s c a l o s  c o l l e c t e d  from 
eaOh r i v e r  system. The reading  of t h e s e  scales i s  complicated i n s o f a r  
as s t ream growth i s  concerned by t h e  d i f f e rences  i n h e r e n t  i n  ench system. 
D i f f e r i n g  t imes of mig ra t ion  between yea r s  and w i t h i n  each  year  nocossi*ate 
fami l ia r i ty  w i t h  thc  c h u r n c t o r i s t i c s  of sccilos from each  l o c a l i t y  i f  t hey  
a r e  t o  bo road  accurately, Research i n  the  B r i s t o l  Ray a r e a  has shown 
t h e  n e c e s s i t y  o-f a Good range of s c a l o  rocdings  i n  evc,ry cyc le  find from 
each  r i v e r .  In s p i t e  of t h e  lnrgo  numbor of s c a l e s  taken  i n  t h e  pns t ,  
t h e r e  i s  n o t  a good scqucnco f o r . a n y  of tho  r i v e r s  of t h o  R r i s t o l  Bay (ma' 

M r .  Pack worked ou t  a new system f o r  th important  

A g r o a t  p o r t i o n  of t h e  w i n t e r  qua r to r  w a s  spen t  by Yr. Eichor  i n  t h o  
a n a l y s i s  of weather  dutn i n  r e l a t i o n  t o  tho  s u r v i v a l  of r cd  snlmon. 
tho  s e r i c s  .of cyc le s  covcrcd by thy p a s t  t h r c c  decndcls good c~sc:~pments 
have n o t  Plwnys r u s u l t e d  i n  good ensuinl: r u n s  m d  ccnve r sc ly  poor oscapom':? 

Although thqro i s  c. s l i g h t  cor rc la t '  
betvrecn escnpemant nnd r e  turn,  t he  dev ia t ions  from. tho roq res s  ion  l i n e  o r c  
cxccss ivo .  A compnrison of wcuthor dctn  w i t h  r c t u r n s  from escnpcmonts 
domonstrr,tccl a r n t h c r  h igh  negnt ivo oorrc!lntion bctvrocn tho  Mnrch-April* 
May mcnn a i r  tcmpornturca a t  t i m c  of i ncuba t ion  nnd hntch of a cyc le  p0PUla' 
t i c n .  For R r i s t o l  Ruy c,s n whole, w i t h  t h e  cxocpt ion  of thr  Hushagnk R i V o r r  
i n  sevsntcen  ou t  of twcnty-one ycnrs  cxnmincd, t hc  s u r v i v a l  w a s  i n  invors"  
r a t i o  t o  t h e  mean a i r  tumporcLturss u t  ha t ch ing  time. 

In 
k6 
OD .:have somctimcs r o s u l t o d  i n  good runs,  
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SALNOh' POPUIATIdNS OF THE: YARLIJK RIVER, KODIAK ISLE ND 

The t o t a l  uscnpament f o r  1948 w m  754 thoi i smd,  558 thcusnnd of which 
Passed  t h r c u g h  t h o  Gntus p r i o r  t o  ,July 24. 
s u f f c r u d  a l a r m i n g  d o p l o t i o n  s i n c e  1921, ob tn inod  a n  esccpc>ment of on ly  
195 thousand.  

Thus, t h c  f a l l  run, which has 

I t  was fcund t h a t  t h e  thcrmocl inr  i n  Knrluk Lalco disappc,nrt'd nboiit 

Ry t h e  t e n t h  of t h a t  month tho  tcm- 
mid-Soptomher, w h i l e  t h o  autumal  turn-ovor  of t h c  lnke w n t c r s  occurrod  
d u r i n g  t h e  f i r s t ' w c c k  of Novcrnlwr, 
P e r n t s r o  wns c o n s t n n t  a t  5.9' C. from t h o  s u r f n c c  t o  t h c  bottom. 
last s o r i c s  of rocor t i inks  V ~ S  made blovombor' 26, whcn t h e  tompc:rrrturo 

The 

_ W n S  c o n s t n n t  r i t  4.6' c. 
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PINK SA.UlON RESOT1RCF;S OF' SOTTTTTtAS T'FOT A I J  SI'SI' 

The 1948 p ink  salmon pack i n  $ontheast;:rn Alaska t o t a l e d  691,377 

Scarc i t j r  of 'pink salmon, par- 
ca ses  compared w i t h  696;366 cases  i n  1947 and w i t h  t h e  averaFe pack af 
894,000 cases  f o r  t h e  p a s t  f i ve  years .  
t i c u l a r l y  i n  t h e  n o r t h e r n  d i s t r i c t s ,  was f o r e o a s t  by t h e  poor f r e shwa te r  
s u r v i v a l  of the  1946 brood a t  L i t t l e  P o r t  lrialter. 
of t h e  L i t t l e  F o r t  runs  has shown a h igh ly  s i g n i f i c a n t  c o r r e l a t i o n  w i t h  
the  pack i n  the  E a s t e r n  d i s t r i c t  ?or  a pe r iod  of e i g h t  'rears ( r z  .84); 
i n d i c a t i n g  t h a t  t h e  cai16es of t h e  dbc l ine  a re  n o t  conf ined  t o  t h e  s tudy  
s t ream b u t  a r e  of g e n e r a l  occurrence i n  the  a d j a c e n t  d i s t r i c t .  

The d e c l i n i n g  abundance 

Year-around ope ra t ions  were contintied at- the  L i t t l e  P o r t  Vlalter 
l abo ra to ry .  The two-way, we i r  w a s  i n s t d l l e d  i n  Sash in  Creek e a r l y  i n  
August, t h e  f i r s t  f i s h  was counted through on August 31, the  50 per- 
c e n t i l e  count was on Septemher 12, and t h e  95th p e r c e n t i l e  count  wat3 
on September 22. 
t h e  count  f o r  t he  previous s i x  yea r s  : 

Following @re t h e  d a t e s  of t h e  5 0 t h  p e r c o n t i l e  of 
c 

1947 - September 1 4  ;, 19% - September 15 
10 
12 

n 1 3  ; 1944 - 11 

I? 11 ; 1942 - I1 

1945 - 
1943 - 

The t o t a l  count  was 597 ,pink sklmon of which 256 were femnles.  
t he  1946 brood produced only  966 f r y ,  w i t h  a s u r v i v a l  expectancy of about 
2 percent ,  it i s  e v i d e n t  t h a t  n e a r l y  a l l  of t h e  1948 spawners were s t rays  
from o the r  s treclms Observat ions of ne ichbor ing  eyixming grounds i n  B i g  
P o r t  Walter ,  P o r t  Herbert ,  Deep Cove, and P a t t e r s o n  Ray, showed a h igher  
r a t i o  of spawners t o , a v a i l a b l e  spawning @rea than  occurred i n  Shshin 
Creek. 

Since 

Thermal units reaching  t h e  eggs doi?osi ted i n  Sash in  Croek are 
recorded  by means of a thermograljh. This ins t rument  records  temperatures  
i n  t h e  g r a v e l  a t  a depth  of e i g h t  inches.  
rate of development of eggs and a l e v i n s ,  and t h e  t i m e  of emergence of f r y  
from t h e  gravel ,  r e f e rence  i s  made t o  t h e  to t a l . number  of thermal  u n i t s  
t h a t  accrue  d u r i n g  a twenty-six week pe r iod  s t a r t i n g  t h e  f i r s t  of October' 
Fol lowing a r e  t h e  thermal  u n i t s  re'corded i n  the  fall and w i n t e r  of 1948- 
1949, t h e  prev ious  win ter ,  and t h e  n ine  year avorage t  

For  purposes of' e s t imn t jng  

9 year RVO. - 1940 -1 9 49 1947-1 948 

950.8 1,134. 4 1,109.6 

A low increment c;f themal u n i t s  dur ing  t h e  p a s t  winter f o r o c a s t  
The migra t ion  provod a la te  mig ra t ion  of' f r y  i n  t h e  s p r i n g  of 1949. 

t o  be t h e  l a t e s t  i n  n i n e  gears of record.  Tho 1 0 t h  p e r c e n t i l e  o f  t he  
count f e l l  on E l q  1 7 ,  t h e  50th  p e r c e n t i l e  on M a y !  30, and t h e  mig ra t ion  
ended on June 19* I n  tho e i g h t  preocding ycnr s  t h o  50 th  pu rocn t i lo  
mark w a s  recorded  on t h c  f c l lowing  d a t e s :  
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1948 - May 20 ; 1947 - May 19  
1946 - " 2 3  ; 1945 - " 8 
1944 - " 1 ; 1943 - 1 7  
1942 - " 4 ; 1941 - Apr.15 

From the  spawning of 256 female pink salmon the  es t imated  p o t e n t i a l  
egg d e p o s i t  was  512,000, 
r e s u l t i n g  i n  a s u r v i v a l  f a c t o r  of 1.76 percent .  
s u r v i v a l  f a c t o r s  determined i n  a similar manner dur ing  the  previous 
e i g h t  y e a r s :  

F r y  oounted thr'ough t h e  we i r  t o t a l e d  9,016, 
Following are the  

1948 - 2.0% ; 1947 0.2% 
1946 0.8% ; 1945 2.7% 
1944 f 1 9 5 %  ; 1943 - 0.8% 
1942 - 1.2% J 1941 -6.4% Nine-year average - 1.935 

During the  nine-year  pe r iod  t h a t  a n  upstream and downstream w e i r  
has been opera ted  i n  Sashin  Creek, on ly  one brood has suooeeded i n  
Woduoing an  i n c r e a s e  i n  the number of spawners r e t u r n i n g  t o  the  stream. 
This was t he  1940 brood, s i g n i f i c a n t l y  r e l a t e d  t o  the  1941 s u r v i v a l  
f a c t o r  of 6.4%. 
and s i n o e  t h i s  average has been a s s o c i a t e d  w i t h  s i g h t  yea r s  of dec l in ing  
abundanoe, i t  i s  n o t  a n t i c i p a t e d  t h a t  a marked inc rease  i n  the  spawning 
Populat ion w i l l  oocur i n  1950. 

S ince  the  1948 brood experienced a n  average surV\Val, 

t 

Pink salmon a r e  i n v a r i a b l y  two years  o ld  a t  ma tu r i ty ;  thus the 
dmnst ream migrants  of one y e a r  produce tho c a t c h  of the fo l lowing  year. 
For a seven y e a r  per iod  of comparison, ondine, w i t h  t h e  1948 ca tch ,  
the downstream count a t  the  Sashin  Creek weir shows a h i g h l y  s i g n i f i o a n t  
Corr ,e la t ion  w i t h  the oa toh  i n  the  E a s t e r n  D i s t r i c t  ( r  = .95), i n d i c a t i n g  

stream w i l l  provide an es t ima to  of tho s i z o  of the  a d u l t  popula t ion  
re turn ing  t o  the cont iguous d i s  t r i o  t, 

the d i r e c t  annual  measurcrnent of migrnnt  ou tpu t  from a r ep reson tp t ive  
' 



, .  
e i g h t e e n  inches,  Each Is ta t ion ,  t r a p ,  a n d  s t a f f - g d g e  i s  placed i n  
measured r e l a t i o n  t o  f i x e d  datum po in t s  t o  assuPe 
of t h e  e n t i r e  i n s t a l l a % i Q n  oaoh s p r i n g  and a 'oorisidtent sRmpling e f f o r t  
from one yea r  t o  t h e  next .  Results f o r  t he  c u r r e n t  season  a r e  n o t  com- 
p l e t e .  The perfarmance- of. t h e  equipment has beeih s a t i s f a c t o r y ,  pro- 
ducing samples of adequate  size w i t h  v e r y  lmr rnortalkjqf, Add i t iona l  
stat ' ions '  w i l l ,  he : i r r s t a l l e 4  i n  1950 i n  t h e  I c y  S t h i t  a d  South P r ince  
of Wales d i s t r i c t s  - to pr.9v.bde a more complete ge0fraT;hkcal d i s t r i b u t i o n  
of migrant  product ion  measiirements . 

c cu ra t e  replaoemen t 

The h e r r i n v  stucijes d i n  np; lthe y e a r  werercoficerned c h j e f l o  w i t h  
changes i n  papu la t ion  l e v e l s  as determined f r& Bstlrnates of r e c r u i t -  
ment and m o r t a l i t v  under cond i t ions  of averaKe f i s h i n g  e f f o r t .  Fo recas t s  
of abundance were w e d  . t o . e s t a > l i s h  c a t c h  quotdts 'Sn 'each of ' the  t h r e e  
major  f i a h i n g  araas Of Xodtak, Fr ince  'Ji!illiam Sou'rfcl, and so<;theastern 
Alaska, 
could he, pb ta lned  from ea@h ma;ior ponula t ion  cbns5s t e n t  with main ta in ing  

, 
These ,qu(,',tas, were -based on e s t ima tes  of +He naximdn y i e l d  t 'hat 

s u r v i v s l  whboh,:had p r e v a i l e d  during p&s t, Oderadiorls of t h e  

F i e l d  a c t i v i t y  was oonfined mainly t o  the  shtpli'ng 'of' Qhe oommeroial 
c a t c h  f o r  RF'e ar?d weip-ht com!3osition and t o  t h e  c o l l e o t i o n  and ana 
of c a t c h ,  data , f o r  determina t ion  o f  t h e  r e t u r n  pe'i-''ur"li t of f j  s h i n c '  
Durinp, t h e  f i 8 h . q  S O F  s$n pf 1948, srxnples i n  thd'Kodi ok' f'i ?her77 were 

t ry .  Carl El.linp, i n  t h e  Prince ~Villihrn Soiind f i s h e r v  by 
@ ; x i s ,  m d  i n . t h e  Sou theas t e rn  f i s h e w  hy ifr* Lewifi Lundr 

Age compositian dat,a,lPf past  years  weighted by t h e  abundance i n  
each  season  were ,used for,  e s t i m a t i n g  averace  ' m w t a l i t y  r a t e s  which 
have p r e v a i l e d  i n  t h e  p a s t ,  These d a t a  (averalr,d ' r a t i o 8  af increment  
o r  decrement w i t h  each i n c r e a s e  i n  age )  were r e v i s e d  i n  each d i s t r i c t  
t o  inc lude  t h e  a,ge cqmpos,ition d a t a  of t h e  1948 season. Est imates  of 
t h e  p o t e n t i a l  y i e l d  of . e a c ? ~  yenr  class c o n t r i b u t i n g  to ,  t:ic 1948 f i s h e r y  
were  obta ined  thi-oygh t h e  ca l cu lb  t i c n  of t h e  number' of' i n d i v i d u a l s  a c t u a l l y  
iemomd, the  e s t ima ted  number tha4  aroiild have been T'cmoved had tho  f i s h i n g  
in t ens i . t y  been flqufi.1 i n  a11 ye4r8, and t h r : * r a t e  a t  which tho &ver&lr,e year 
c lass  had c o n t r i b u t e d  i t s  nmibers t o  the  f i s h e r y .  The est imfi tcd t o t a l  
y i e l d  of each.. yeas . c lass  apport ;onod accord ing  t o  kho avernce s u r v i v a l  
o f  t he  p,ast, prhvided the quoth recomiendat tons far..the. seclson o f  1449. 

. ,  I #  

, .  

A s  an  a d j u n c t  t o  t h e  c o l l e c t i o n  of u e and w c i p h t  srimplcs, ti numbcr 
of v e r t e b r a  counts  were mpde by fiel 'd personnel  diiP:ng thh'lfS48 season.  
Counts were made from 973 i n d i v i d u a l s  cc\rjtiired ill t h e  She'Likof S t r a i t  
area of Podiak is l r ind;  t h e  mean v s r t e b r o l  count.vras 53,65. Only s l ipk i t  
d i f f e rences  i n  ver tehrc t l  co m t  vier<" encountered chione; i n d i v i d u a l s  captured  
w i t h i n  t h e  va r ious  l o c a l i t i e s  of' t h e  She l iko f  uren,  i nd icak ing  t h a t  t he re  
are no r a c i a l  d i f f o r e n c e s  i n  t h e  samplt3d urea  .or  t h a t  ' rmia l  s e p a r a t i o n  
by tho  use of t h i s  chnruc tc r  i s  n o t  f'ensib3.s. D i f t e runce r  i n  t h e  mefrns 

s 
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of counts made between d i f f e r e n t  yuvr c l a s s e s  from specimens crtptdrod 
in t ho  same l o c a l i t y  were a l s o  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  
mnte ly  500 prcscrved  specimens were oht t i inod from the Resi i r rect ion 
Bay and Princo Vdilliam Sound fisheries from which counts are  y e t  t o  
be made. 
dotermine i f  t h i s  c h a r a o t t r  mie,ht y i e l d  inforrriation on the homogenefW 
of tho s t o c k s  suppor t ing  tho f i s h o r y  i n  the  Resu r rec t ion  Rny and Prince 
'tiilliarn Sound a r e a s  

Approxi.- 

The primary conGidoration i n  obt t t ining these  dntn was t o  

A survey  of spnwninr: on t h e  S i t k a  grounds of Southonstern Alaska 
Was conducted dur ing  March and A p r i l  by Vr, E l l i n g ,  . The objoot  of t h i s  
s\lrVey was t o  ol i ta in  a r e l a t i v e  mansure of tht:  s i z o  of t h o  spurn dopos i t  
and t o  o b t a i n  dntn on t h o  r e l a t i v e  importonoo of t he  yoar  c l e s s e s  con- 
t r i b u t i n g  t o  t h e  spawning, d 

Tho concliisjon obtriincd from survey  w a s  t h i i t  tho spnivninp; of 1949 
was of at; luns t nverage mat;nitudo 
concont ru t ion  of E i q u l t  spawners whila  'a f a i r  d e p o s i t  of spRwn was observed 
i n  vtirious l o c a l i t i e s  of S i t k n  Sound extending from K a t l i a n  Ruv on t h o  
n o r t h  t o  West Crawfish I n l e t  on t h o  Sou th .  
S i t k a  a r e a  w a s  on a h r c h  30 nnd spnvminy: w n s  s t i l l  i n  proKrc1ss vrhun tho 

was  tcrminatod on A p r j l  14. 
stock: corresponded closely to thnt; of t ho  s tock  tuknn on the C t l p  OmaneY 
O'oiinds diirinp, tho previous summer, 
were of tho y e a r  c l n s s  of 1944 now i n  i t s  6 t h  pRr, t h l r t y - a i , y h t  percent  
Of t h o  ycnr c l n s s  of 1945 now i n  f t s  5 t h  yoar ,  nnd tm 7 ~ r c c ; n t  of t h e  JruEir 
c l a s s  of 1046 now i n  i t s  4 th  ycnr.  

Tho b u i t  f i s lxrmen rc portod a la rgo  

The f i r s t  spawning i n  the  

Tho aKe composition of' t h o  spawninC: 

For ty- f ive  popcent of t h e  f i s h  SQmPled 
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"Pr ince  J Y i l l i a m  Sound: Re l i ab le  u s t i m t e s  of abnnderco a r e  n o t  _-_ __-. --------- 
poss ib l e  i f i  t h i s  f i s h e r y  becans6 of spo rad ic  ope ra t ions  of r e c o n t  yea r s ,  
It is presumed, however, . t h a t  t h e  abundanco has dec l ined  beCaU6a of poor 
r ec ru i tmen t  from the y e a r  c l a s s e s  of 1946 and 1945 s i n c e  y e w  c l a s s  
s t r e n g t h  has been found t o  have R s i m i l n r  p a t t e r n  i n  all t h e  major 
f i s h i n g  areas 

Southoas torn :  Fa i lurc .  of t h i s  f i s h e r y  t o  make a s i g n i f i c u n t  ca toh  
i n  t h i s  d i s t r i c t  d e s p i t e  an a n t i c i p a t e d  h igh  abundance wa8 perhaps the  
outs tnnding  &&lopent of t h e  1948 season. 
twenty-eight vessels, o n l y  130 ,000 'ba r re l s  of t h e  4O0,OOO b a s r c l  quota 
were cuur;ht. F a i l u r e  of t h e  ontoh to approach the  a n t i c i p a t c d  y i e l d  hns 
been a t t r i b u t e d  t o  (1) subnormal a v a i l a b i l i t y  o'f t h e  schools  dur ing  tho 
season  due t o  unknown hydrographic and e c o l o g i c n l  f a c t o r s  i n f luonc ine  t h o  
behavior  of t he  f i s h  and (2 )  over-est imat ion ox" t h t  s t r e n g t h  of t h e  yoar 
c l a s s e s  nm' w i t h i n  t h e  f i s h e r y .  

Despitu t h e  e f ' f g r t s  of 

Abundonce f o r  t ho  1949 season w a s  on lcu la t ed  on t h c  d a t a  of t h e  
pe r iod  of 1943-1948 o n l y  and thc  estimates of y e a r  c l a s s  s t r e n g t h  obta ined  
were much reduced from thoae p rev ious ly  obtained.  Tho rov i sod  ust imntes  
togc tho r  w i t h  the  appa rcn t  vreakness 6f t h o  year  c l n s s e s  of 1945 and 1946 
r c s u l t u d  i n  u recommendation f o r  a auota  of on ly  150,000 b n r r a l s  f o r  tho  
season  of 1949. This quoth w i t h  supporeing d a t a  was prcsentud  t o  tho  
i n d u s t r y  a t  a hsf . r ing  hold i n  S e a t t l o  on February 15. Tho quota f i n a l l y  
e s t a b l i s h e d  f o r  tho  1949 scaqon WRS 200,000 b a r r e l s .  

FLUCTJATIOVS I N  TlXE OF APPEAR/ VCR A N D  ABUNDAPCE OF ALASKA SAUdON RIJES 

ir i thmpts t o  c s  tc lbl ish an  ob$jectiVu nensur(: of' r. lr t j v c  abunrlnncc: 
and krends of t h e  salmon rnns i n  A l n s k a  worl:  mndc diiripg t h e  1947 and 
1948 f i s h i n g  season i n  B r i s t o l  Ray and tho  1948 season i n  soii.thoasturn 
Plasko.. " P s  t h i s  p r b j e c t  w i l l  b6 cont inued durjnp, tha  l!)49 cellson, tho 
m e t b d s  used i n  t h e s e  nnnlyses  were reviewed and summrtrizod i n  a momoran- 
dum "Methods f o r  de te rmining  w i  t h i n c ~ e a s o n  changcs i n  abundance i n .  t h e  
Alnskn salmon f i s h o r i e s t t ,  prepared i n  ooopera t ion  w i t h  Dr. VJillis He Rich. 
It was demonstrotcd t h a t  the  avorfif-e c n t c h  por net-day f o r  each hn l f -  
weekly per iod,  computed s c p a r n t o l y  f o r  d r i f t  n e t s  f n d  s o t  n e t s ,  gavo a 
good indox f'& t h e  abundance of t h e  salmon run i n  R r i s t o l  Ray, whilc  tho 
averap,c d a i l y  c a t o h  per  t ra?  was used i n  s o u t h e a s t e r n  k,l.nska. 

A comparison of tho  ana1;:sis of thc: duta, r ece ived  by t h o  t e l o g r a n h i c  
r e p o r t s  du r ing  t h e  season  w i t h  t h e  r tnnlysis  of' t h e  mcre ccbmplotu da tu  1 

roce ivud  on form 3-1632, ''Daily Cr!tch of Sc lmon Trrtps", fo l lowing  tho 
c l o s e  of t h e  season, i n d i c c t c d  t h n t  an a n a l y s i s  of t he  t o l c g r n  lhic d a t a  
us t he  scbson progresses  g h o s  a r o l i a b l e  indcx  of tho progross  of tho 
salmon runs.  ' 

Dr. .V. B. S c h e f f s r  and Blr. F. B. SanfiJrd'were assisf ;od w i t h  a 
s t a t i s t i c a l  problem a r i s i p g  i n  tho  a n n l y s i s  of v i t amin  c o n t e n t  of soQl- 
l i v e r  o i l .  
populat icn",  tho  usua l  s t a t i s  t i c a l  cons t an t s  of means and s t anda rd  doviat i@" 

As ,$he d a t a  could  n o t  bo cons iderbd  as coming f r c i m  Q "normale 



could  n o t  he n p p l i e d  nnd nc w c m s  t n n t s  d c s c r i b i n g  t h e  d i s t r i b u t i o n  
were computc.dr 
a l s o  oonpurated c'n t h i s  prcblem. 

P r o f .  Z. VI. Firnbnum of t h c  U n i v e r s i t y  of ViJnshington 

AGE ANALYSES 

The chcck r e n d ; n g  of t h e  sockeyo salmon s c n l L s  from t h e  1918 sunson  
Qt ICarluk has boc:i c o n t j n u c d  w i t h  o n l y  a v o r y  f e w  rsmain' lng t o  he examined 
Of t h e  a p p r o x i m a t e l y  4,500 talrun l a s t  y ; n r .  

Expcrimcmts showt.d t h a t  t h e  d r i o d  salmcn s c n l e s  c n r r i c d  i n  t h c  un- 
t rW. te t3 .  s c a l e  books cc.uld bo c l t  sned a n d  rnej-rltc d i n  p e r f c o t  c c n d i t i o n  
w i t h  l i t t l e  incrc work tht1.n if thrasr werc  t r a n s p c r t e d  mois t .  
a. routine proccdurc  of c o l l e c t i o n ,  u t i l i z i n r  the us11a1 s c n l i  books f o r  
hCildinr.  and t r n n s n o r  king t h c  s r n l c s  t o  t h e  labcr i .  t c r y ,  cw.s ustnb'!ishtJd. 

Cnnsoquontly, 



1 STREAM IMPROh3ME/fT 

The Stronm Improvement P r o j e c t  stream su&'$' aff under t h e  d i r e c t i o n  
Of' 1h-o Futch'inson, prGjeot  leader ,  and inc lud ing  Messrs. Morton, Stanton,  
Brawington nznd-Fmr cont inued  tho  survey  of strdnms on t h e  on$'+ "const 
Of h i n c e  of vralos I s l and ,  sou thoas to rn  AlasGa f ro& P6in t  Rnlccr at t he  ' 
nor thorn  t i p  of  tho  i s l s n d  t o  Capo Chaoon nt thd sout f iorn  % i p o '  Theso 

were made from t h e  FVlS "Horon" and f o r  n ' s h o r t  por jod  a l s o  fromq 
the  Tori-itory of :Alaska, F i s  hor ies  Exporirnental '  Comrhission, M/t "Rosoarchd 'o  

Tho pr imary purposP of. theso  survoys was t o  ' lobate sltroarhs i n  which 
b a r r i e r s  ox i s  ted,  which wore s u i t a b l e  f o r  imprdtrdmhnt, 'n nd whibh contained 

Of improvoment. O f  thel  many streams surveyoh, f i & u  woro rbcomtnondod f o r  
imProvomentm Theso woro s t roams con ta in ing  low fhlls loccittted' a t  o r  near  
tho mouth and con ta in ing  Pargo amounts of spawntag aroa  abotrdm Although 
thoro uro mnny s t reams con ta in ing  l n r g o r  f n r l s  , twonty .or mcro f ea t .  i n  
he igh t  which i f  improved would opon up v a s t  spawning areas, %he c o s t  of 

cons t ruo t i rm ovcr  b n r r i o r s  of s u c h  hoight  i s  p r o h i b i t i v e  wi%h. 
tho funds avablnble  . 

area' of. s p n w t n g  g r a v e l  above tho b a r r i e r  t o  war ran t  t he  oxpmse 

Roports.?of thoso  siirvcys wns nnnlyzod and a sum,hry r e p o r t  of a11 
StrC3Qms aurvoyod s i n c e  1946 was proparod and' prosontsd f o r  cons ide ra t ion  
for sc ' l ec t ion  of imprrwvublo s t r n n m k .  From t h i s  r c p o r t  e i g h t ,  srtrcoms were 
Ba lac tod  f o r  improvumcnt ip 1949. Theso wart n or as Ray i n  ChomondePoy Scund, 
RGQUty Crcok i n  P o r t  Johnson; bo th  on t h c  sc\uthonst c c a s t ' o f  Pr ince of O \ l a l C S  
I e lQnd ;  Naha Rivor at. Loring on the n o r t h  c c n s t  of Rovi l lagigedo Is land ,  

Crbek on the southwest  coast  of E t o l i n  I s ihnd  f lhwiag.  Sn to  B U r l l 0 t t  
Inlet, and 'Fall Crook s o u t h  of Pe$.ersburg on 'Mitkof I s l a n d  f lowing i n t o  
V\rrangell Mnrrows,. Rltikaa, Lake S7re.m i n  Klakas I n l e t ,  Ko'ote Creek i n  Keet@ 
Inlo%'; and Eok Lakc Stream which .an tors  Be t t a  I n l e t .  

ana propotjod f ishway construct ic*g l a y o u t  drawings warere prcparod and roProduCcd, 
and made a v a i l a b l e  t o  t he  c o n s t r u c t i o n  p r o j e c t .  

*Uf f i c ion t  value i n  r e l a t i o n  t o  c o s t s ,  t o  whrrant improvcrnent* 

Th'e l a s t  *throe streams 
i n  tho  southwost  quadrant  of Pr ince  of Wnlc 's  I s l and .  Topographic SUrvoYq 

A f t o r  rc-surveying Dora 
Strctuh and Beauty Creek i n  Mny, 1949, i t  was docidcd they  were n o t  of 

* 

O f  soccndnry importanoo yms tho"oik1uat ion  of a l l  stroams far *he 
spawning a r o a  p rosen t  t o  provide an os t imate  uf t ho  n m h r  ofla 

I t  was dotcrmincd t h a t  
undor eight. f o o t  i n  w i d t h  wore n o t  used f o r  spawninfr tc th* 

spawning salmon whioh oould bt? aooommodatcd. 

Of scuthoas  turn Alaska hooommodate l a r g o  numbars of spflmi%' snlmon was 
not borne o u t  by t h i s  i n v e s t i g n t i o n .  

A e r i a l  survo$s of streams onpr inoo  of VValcs I s l a n d  WWO c m u h ~ t ~ ~  

war0 made from a Sorvico Noroeman Airoraf t  w i t h  an F.56 &Oria1  

commohly hel ioved.  Tho prosumpticn t h a t  tho  myrind S m u l l  stroams 
' 

* 

t o  provido advance infurmatic  n fcrr tho  p,rl und 
A e r i a l  photographs of stroams which war0 boing oonsidered for improvc- 

OmerQ w i t h  a n  8 1/4 inoh  lens on 7 i n c h  by 7 inoh  f i l m  a t  an  nltitud* 
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OTHER AC T I V I  TIES 

Logging Study; A cooperative program of s tudy of the e f f e c t s  of 
' l o g g i m  streams .;$sn: ,.southeas t e rn  Alaska by the Fore6 t Servico 
Research CerxtdF(undm. the &ireotior! of Mr,q R. F a  Taylor, Fpes t e r - in -  
Charge, and "the Fish .and Wtldl i fe  Servioe was organtzed. 4nd planned, ' 
" h i e  program is'deemed neaeesary because of the largg soale loGging 
operationb neaddsu'ry- ,tsupply timber Cor the pulp dll wkioh %@., to 
be b u i l t  wiehin %he next . three years i n  ,Ward CQV8, f ivq  $miles north 
of %toh@ah;, and Poriokhtw ;pulp mille proposed for oons t ruot ion a t  
Juneau, Si tka  and Pe temburgr 

Two of those a r e  t o  bo. loggod - 
Maybe60 Crook and HnrrksiRiver - and two of similart paturr& L Indian Crook 
and Old TdmtIS Creek - arecto,aervo as oontTol $ $ r p w  which,wil l  n o t  be 
lo'gged.' %e Fords t Serviae and Geological Survey hqve toEographically 
mapped %he s.treams, cruised the timber, and doterminod tho general f l o r a l  
coverage as We11 B8 ntvture, and dirstributfon of 8oi.l wi thin each waterskaedr 
They have 08 tabl ished 6dmam gauging 8 t a t i ons ,  an4 prec ip i t a t ion  gauges 
and cons tan% rscerding thermographs i n  each 8 t r q a .  

' Four slt;reamg 'wore ohosos for study6 

"he Fish  and Wildl i fe  Servioe has es tabl ished and' mannod Q downstream 
migrant fr;y $rapping s t a t i o n  i n  one of tho oheok s t r e w  t o  obtuin tho 
number 'of setLvvaFd migrants produced. Othcr factjors t o  be s tudied a re  . 
erosion, s i l t a%ion ,  turbkdity,  increased run-off, ohomSon1 e f f e c t  from 
logging debrris 'W'  EO&I Urrodvcrcd by logging, and. change i n  watcr tempore 
rrtures. 

Po3lu,tion Study; Xn oonnection with tho proposed pulp m i l l  ins  t a l ln t iona  
and operati'ctrs, a progrhm. af' s tudy  of possible pol lut ion frrm the affluents 
of these m i l ' l s  was orghnitsedr' Tho program i s  di.yvi.fie&,'J;nto . two primary 
studios," i'&. ecology and  ooennography, 
conduoted 5h Ward *Covk9 Tonga6s Narrows rind Crhe gdjpceqt area.  
who Was h s s i p e d  to %his project ,  commenced wo& aqt Ward Cove on Juno 20. 

%e ,prcF;enC , inves t igh t ion  w i l l  bo 
M r .  $tanfonfl 

,. 

Engi'necringr During the  Apr i l  - JWO popiod, 'plane and s.pecif$cat5.0ns 
were prepared and m t e r i a l  contracts  awarded far #the I aLl-matal t e s t  sect ion 
of the Ugashik River w e i r  and for  Q permanent weir on tho' Karluk Rivor. 
The Ugashtk River 'wdir, f o r  counting of upstrem-migrant ,fish, has been 
designed Gtili'z'ing 'altoninupl tubing for pickots  .,and aluminum s t ruo tura l  
members for s%ri'ngers and weiF supports. The W$&F w i l l  & i f f o r  anmewhat 
from the cunvontSandl $ypa i n  t h a t  %he supports , w i l L  oonsist. of a s ingle  
f r o n t  hg,dndr 'back leg w i t h  pinned. oonnacticns, i n  ,lieu of tripods. Tho 
KarPuk Rivoi w e i r  w&Il"permit simultaneous counting of .both upstream 
and downstream migrant f i s h .  I t  w i l l .  bo of timber-crib cons t ruct ion,  
with aluminum e t r u c t u r a l  members and eupporting stop logs t o  control  the 
water level abovc the s t ruc ture .  
of tho s t o p  logs w i l l  screen out  f ingor l ings  o n e t h e i r  way downstroam. A 
f i s h  ladder a t ' o m  end of the s t ru 'c turs  w i ? l 1  allow f i s h  moving upstream to 
pass the woir.  "Plnm Wcro a l so  prepared. f~r~tbolirrstullution o f  f i s h  
ladder6 a t  fa l ls  i n  Bsau'ty' Creok, 'Dora Bay Crook,: and Naha River i n  . 

' 

Southeastern Alaska and a t  Brooks River I n  B r f s t o l  Bay. 
were stnkod out  a t  Boauty Creak, Dora.Bay Creek, and ITaha River in $dvanoe 
of woirk by the, s t r e h  aLehmaVe and' dons t ruc t ign  crew. 

+ Inolinod-plan@ Hcroens plnood on the O r o 8  

Lnflder locution8 
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W R T H  PA-CIFIC FISTBRY IITVXS TTGP TI"ONS 
Joseph T. Barnaby, Chief 

'* FENE R~:L 

The cpns,Fu,ction o f  'dahs ah,d djlmrs ' i@ns 4.; )the i o r t k o k h  and' partiu- 
Qlarly -$,x i% the  Co'lumbla 'Rives  5n athe i n t e r w %  f&f qhydr,a-els'otrio p"rsr8,  
i r r i g a t i o n ,  navigaticin,  dalrid f lot jd  con t ro l ,  i s  progreg.s,ing a.t a n  eve r  
i no reas ing  pay!* These water-use pro j e o t s  ,haw, a prafaundie , f feo t  on 
$he a n a d r o q u s ,  5nd i n  some i n s t anoes  on the  r o s i d e n t  fish populat ions 
of .tho regiC,n. ' l?&c&:'prd~eot p re sqn t s  a g r e a t  number gf,.pryblems paou l i a r  
t@ itself and' i n  ' addi  t f h r i  conkr ibutes  t o  t h o  oveqaJ,l ,problem - res ,u l t ing  
from tho presence of a '  largo number of aobstruotionq ahd d ive r s i ens  i n  
tho rnigrat i im r o u t e  of the imptv tan t  salmon a n d - t r o u t  p g p u l a t i m s  of 
the region: 

> .  

I 

A s  many i f  not most of t h e s e  wnter-uso p r o j e o t s  a r e  being con- 
s t r u c t e d  by tho Fede ra l  government and  as tho  Serviqo hPs t h s - l e g a l  
r e s p o n s i b i l i t y  of a d v i s i n g  o t h e r  f e d e r a l  agencias  as t c .  the .Frobebb 

c t f  a p r v j o c t  on the  f i s h  and w i l d l i f e  resouroes of t h e  rogir'n, 
t h e  program of t ho  North F a c i f i c  Fishopy Inves t i ga t i cms  has been dqs-igned 
t o  o b t a i n  b a s i c  in format iun  t h a t  dan be u t i l i e e d  t o  minimiza tho dele-  
ter!nus e f f e c t s  of such p ro jeo t s ,  on t h e  f i e h  l i f e  of the  a rea ,  

During t h e  f i s c a l  yenr  b b r .  Rnrnaby o o m p l ~ t e d  a r t ipor t  on the  
Pre i iminary  s t u d i o s  t c  d e t ~ r m i n o  the o f f i c i e n a y . o f  t h e  c a l l o c t i n g  
sYStem a t  Rcmmvil lc  Dam, 
Engineom dnd a l so  tho  agencies  concerned, r e s u l t e d  i n  a .change i n  
t h e  dosign c?f tho  co l l ea t i cm system gates prrSpcsed f o r  t he  Now N C Y W Y  

Re ~ l s o  rocomzidcd  chances i n  t h e  c?pcraticm C f  tho o o l l e c t i n n  
sYs tern ga te s  a t  Ronnevillo Dam, t o  compensate f o r  t a i l - rho0  f 1uCtUntion 
and (Itheroby enable  salmon t o  e n t e r  t h e  system d,uring a l l  f l o w  cond i t ions*  

* 

The r e p o r t  forwnrdod t o  tho  Corps of 



t o  *€tu p o g a n y s f  the eiah rpawning below the  lake is s t i l l  a problem 
that needs 6 O l U t i O n e  
or they might migrate upstream into tho lake. 
&hey mSgrate upbtrekm in to  the  lake Umugb' d i r e c t  evidence of euah 
a movement %A$ not' b'een obtained. 

R o O S e V 8 l t  Lake. 

Fulton htive s@kited the data  obtained and aomplbted a ' r e p o r t  whioh 
has been submitted f o r  k b l i o a t i o n .  General 'oonolusions a r e  8 
Lake has &" high polhnt ia l  prodrrotive oapaci ty  us evidenced by the a d i a b l e  
quant i ty  of forage f i shes ,  and a l so  t h e  prosence of la rge  ra'inbow t r o u t  
of the Kamloops type. (2) I n t e l l i g e n t  management and stopking of the lake 
might w e l l  provide one 'Of the  most valuable spo r t  f i s h e r i e s  i n  the S ta t e  
of Was h i n g t k .  

They might perish i n  the r i v e r  from lack of food, 
I t  seems mmt mbaacb'Le',that 

I ,  , 

Severd rrurveye have been made. of' Frankltn b Roosevelt 
Lake (Grand' Coulee Pam rese+oir)  during the  yea$.. Meesrb. ti n-rk and 

(1) Roosevel* 

F'ISfl PdbTECTION A T  DAMS AND DIV?3RSIONS 

Ekperimental Fish Ladder, 
f i s h  lridtPer f o r '  the pas6age of salmon a t  drims on West Coast streams, 
an experimental i n s t a l l a t i o n  wa8 made a t  tho Dryden Dam on the  Wenatebe 
River, near &6avenworth, Waahington. The de'sign prepared by lhe'Clsrs. 
Bair and Lmbort was  patterned a f t o r  a Denil-*ype ladder oonstruoted 
a t  tho Herting power dam on the Atran River, near  Flakenborg, Sweden, 
and cons is t s  of a titnber Plumo 4 ' -3  1/4" i n  width by approximatsly 30 
feet i n  length, wi th  U-shaped ba f f l e s  spaded a t  2'-10'' oh oentore 
and se+, a t  an angle of, 45 degreos wi th  tho f l o o r  of the  flumo. 
of the ladder i s  1 on 60 

In order t o  detcrmino the sucoess of a Denil 

Gradionti 

The experimental i n s t a l l a t i o n  was designed t o  u t i l i z e  ono-half of 
the width of an ex i s t ing  pool-type ladder, 
i dea l  f o r  comparing the prcftaronco of tho f i s h  f o r  ono or the other 
type of ladder. Protracted high wator  i n  tho Vienhtchei? River*during 
the upstream migration of bluebnok salmon enabled tho f i s h  t o  negotiato 
the dam without u t i l i z i n g  tho  ladders 6 0  t h a t  un'(adequato comparison, 
of the two types cannot bo made wi th  the d n t n  obtnined. Howcvor it i s  
of i n t e r e s t  t o  nota thr t during the  pcriod of obsorvntion ovcr one 
hundred f i s h  passod thsbugh the Denil ladder while none passod thrcugh 
the pool  type ladder. 

Standard F ish  Screene. 
wheel operatod rotary-drum f i s h  scroen su i tab le  f o r  i n s t c l l n t i m  i n  small 
i r r i g a t i o h  banal8 having flows of 12 .to 15 seccndifeet,  and plans a re  
being prepared f o r  a paddle-wheel oporated scre tm' ins tu l ln t ion  f o r  canals 
with flows of approxiniately 50 second-feet. 

Such an arrancoment i s  

Stcndard'plans have been oompleted f o r  a paddle# 

Tho smaller i m t a l l a t f o n  oonsisks of a s ing lo  sorocn drum 2'-0" 
i n  diameter and 6 '00  3/4,' i n  leng.tfi, poolrered by a paddlo wheel 4'-0" 
i n  diameter, w i th  a r a t i o  of' r o t a t ion  of the paddlo whool t o  the soroen 
drum of 21.2 t o  1.0. The l a rge r  i n s t a l l a t i c ,n  w i l l  cons i s t  of two screen 
drums each 3*-0" i n  diameter and 8'-0 3/4" i n  diametor, pmored by 
paddle wheols 61-0" i n  diamctur, w i th  a r n t i c !  of ro t a t ion  of tho paddle 
wheels t o  tho scrocn drums of 16.0 t o  1:O. 
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Scrccn  drums f o r  b o t h  i n s t a l l n t i o n s  a r o  mountud i n  l i f t i n g  frames 

bohhl 
to f a c i l i t n t c  removal from the  c a n a l  and bypnss f n c i l j t i c s . ,  nro. inaludod 
in 
Of dWnstrcum-migrcnt f i s h  ns  t h c i r  down-canal movomcnt i s  blocked by 
tho f i s h  screen .  

1 st ruct ;ures  %h provido f o r  safe  Passage back t u  t h e  r i v e r  

w e e r i n g  Assis t anos  fo Othor A e n c i c s  . Engineering assis tanoe i n  r € V r d  
f i s h  p r o t c c t i o n  has boen + Elvan o o t  o r  Fedornl  cnd S t ~ t s  a r m c i e s  in 

"vera1 tiis tanoos 



McNary Dam. P r io r  t o  tho beginning of tho prosent f i s c a l  year the design 
of f ishway:for  the  north-shcre end of McNary Dnm on tho main Columbia 
River had been v i r t u a l l y  completed, and tho nor th  shore cofferdam had beon 
constructed. During tho f i s c a l  year the U. S, Carps of Engineers, wi th  tho 
cooperation cf the f i she ry  agencies havo been pa r t i cu la r ly  concornod with 
the f i s h  f a c i l i t i e s  a t  the south end of tho s t ruc ture ,  whore the lpowerhouso 
is located,  AttenCicn also hczs 6een.given t c j  the  passago df f i s h  during tho 
ssvcjral years of construction during which fho rivci. w i l l  be obatructed by 
cofferdains and parl?mlly completed skrcctures.  
approximafely half of his time t o  t h i s  work. 
severa l  crmferonccs and demonstrations of hydraulio mcdols of tho s t ructurcs  
and prepared a manuscript e n t i t l e d  "Effeot of MoNary Firs t -Step Cofferdam 
on Ups trbam Migrh-tiun 'Of S a h o n  an& Steelhead Trout, Ig48'! ,* whi.oh wds issued 
as  €in' informal r epor t  i n  Apr i l  1949, Mrr Webor and othtjr membors of the 
s t n f f  a s s i s t e d  wi th  an extensivo s e r i e s  of observutions of f i s h  a c t i v i t y  
a t  Bonnoville Dam, whioh were conducted j c i n t l y  by thc  Service, the  Corps 
of Engineers, and the S ta t e  f i s h c r y  agencies t c  cbtain bndic information 
f o r  appl ibat ion t o  the  design of fishways f(.r McNnry Dam. 

Ice Harbor Dam. 
of Engineers In  a preliminary comidera t ion  of f i s h  protection a t  Ice 
Harbor Dam, which i s  t o  be the f i r s t  o f  a s e r i e s  of four  power and . 
navigation dame t h a t  a r e  t o  be bonstructcd by the Corps of hngineers on 
the Snake River between i t s  m: 11th and Lewiston, Idaho. The passage of 
f i s h  a t  these dams i s  of major impor?xnce becauso the Snake River i s  the 
l a r g e s t  branch of the Columbia River, a n d ' i t s  t r i b u t a r i e s  fu rn i sh  the 
pr inc ipa l  spawning grounds of 9 tho high-quality, spring-chinook salmon, 
as wel l  as f o r  major portions of other  runs of salmon. Design of 106 
Harbor Dam has been discontinued temporarily due t o  a shortage of RP- 
propriat ions ' 

Mud Mountain Dam. When the Corps of Engineers s t a r t e d  construotion a 
number of years ago on Mud Mountain Dam on tho WhSto River i n  North- 
western VJashington, a temporary f i s h  t r ap  was constrtioted a t  Buoklby 
Dam, a few miles below tho'  dam s i t e ,  f o r  use i n  t ransport ing migratory 
f i s h  around the oonstruotion aPoat, It then whs planned thab a pormnnont 
fishway would be provided a t  Mud Mountain D'm when completed. 
was decided that trapping Bu'ckley Dam and hauling from thoro t o  abovo' 
Mud Mountain Dam should be oontiniiod pcrmnnsntly, This plan roquirad 
the construct7.cn of a more sa t i s fnc to ry  wd pemaneht f i s h  trap,  
t o  the  prosent f i s c a l  p t i r ,  P4rr Holmes had served 'ns  pr inc ipa l  adv i so r  
t o  the  Corps of Engineere on the f'uncticnal design 6f the new trap.  
Whon constructinn of the t r a p  wds cmple tod  ocr ly  i n  1949 M r .  Holmos 
aes i s tod  wi th  a number of 'problems of npernticIn* 
t r a p  has been operatsd oonfinuoubf~'by tho'  Corps of Engineers undor tho 
aupcrvision of the  Washington Department of F ishcr ies  During the  f i s c a l  
yonr 2,091 chinook salmon, 2,040 s i l v e r  salmdn, and 1,354 s tcelhead t r o u t  
wcre trappod and trnnsported t o  abovo Plud Mlolintnin Dm, 

Mr. holmas has devoted 
MP. Rarnnby also '  has attended 

. 
Eatc'ly i k l  the f i s c a l  year Mr. Holmes a s s i s t e d  the Corps 

It l a t a r  

Pr ior  

Sinoo tha t '  time the 



ElQOtrio'Fish,Sordon, 
sCrcori'ti i n  uso ' i h ' t h e  North-Boifio s t a t e s .  
Comission permitted thp 'Paoifio Power and Light Conpnny t.0 makc a t r ia l  
i n s t a l l a t i o n  of the labee+ dosign of Rurkey e l o o t r i o  sorobn in '  tho o*mPnY's 
d ivers ion  from Hood River, a t r i b u t a r y  of t hc  Columbia Rivera 

aided i n  tho planning and i n t o r p r o t n t i m  nf n study of the SuCOosS 
Of t h i s  i n s t a l l n t i o n  which i s  bcing qonduotod by t h e  Orogon G ~ w  Commission* 
Prcliminnry r e s u l t s  i nd icn te  l i t t l o  if m y  suoooss i n  d ive r t ing  salmon and 

I n  rooent yoars thore, hnva been ne  o l o o t r i o  f i s h  
I n  1948 the  Orogon Game 

Mr* Holmes 

that a r e  on t h o i r  soaward migratir7n. 
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Because of t h e  extremely d iverse  na ture  of the  instr.wnents used, 
t o  prDduoe..sound, BS w e l l  as t h e  oomplex types 0.f 'sD&d+vv(r;ves, an,d i n t e n s i -  
t i es  e l i c i t e d ,  sound has n o t  e n t i r e l y  preoluded'as a possihle metho& of 
guidkng. fi.shes.* Mr 6, Burner i s  'bxpiorihp the'se . pp .p ib i l i ! t i ? s  and i ' 8  om-' 
p l e t i n g  

Fi.ng@rlj.ng S tudies  ' a t  B o n n h i l l e  Dam. The staff' a t  R~nnsv i ' l l e  Dam, oomw 
pr i sed  of lh3ssrs. Burner, Weber, .Gadey, Lehman, and Sohedin, were oooupied 
e a r l y  i n  t h e  year w i t h  %he' r e p a i r  o r  replaoement of experimental f i s h i n g  
equipment damaged i n  t h e  1948 f lood.  
and d e t r i t u s  had t o  be removed from the  s p e c i a l  i nc l ined  plane t raps  
used t o  ob ta in  fingerEing miy-ation data.  $ram thu .oa tah  in the  'five 
by-pass t r a p s  i t  i s  poss ib le  t o  determino thq ddily, ,seasonal, and shoro 
t o  shore d i s t r i b u t i o n  a's w e l l  as tho d i s t r i b u t i o n  by .bro.ods, of small 
aalmcndd f i s h e s  enroute t o  t h e  608. 

During *He *yosw:'M@ssrs . Gauley, Lchman and So*hedP 

r e p o r t  upon %lie' trwo years work wl$h s o p d .  
, I  

As the ' i lood  waters receded, mud 

I i f  t tho .+raps; 
memure the small fish. and then  releaso' them to*can t ihue  t h e i r  seaward 
migration, s c a l e s  arb taken from d rdprosenta t ivo  sa. plo of thesef  ingcr l ings  
f o r  purposes of determining tho ago and s i z e  a t  migration of t h o  fou r  spooios  
of salmon, and also trout.  
year were as follows I 
Silvers I, 166. 

The f inp ;er l ing  by-pass t r a p  catohes f o r  tho 
Chinook 28,974, Bluehdck 2,604, Steelhead' 2,245,  

Temperatura ,S.budies;! 
r epa i r ed  thermogrnph s ta t ions  damagod by tho flood. *This Boason, 17 thormo- 

Ebr. l h b o r ,  as 'sisthd by Jlr. Bryant and M r ,  Gauloy have 

graphs were in- .opera t ion  i n  tho  Columbia River Bnain t o  rccgrd  .t;emperaturo 
conditions ,as t h c y  arc, bcfore a d d i t i o n a l  dams ure cms$rwcted. This ,is .a 
cont inus t ion  of u scasonal  s h d y  h g u n  i n  1943 when the  loss of a g r e a t  
many bluobaok :salmon Rpp6Qred t o  bo cancurrent w i th  highar than avorngo 
river tcmporatixres 
importance a8 a d d i t i o n a l  yoars da ta  arb ohtuinod f o r  qomparison and' 
cna l y s  is . 

The r e s u l t s  of thie. .  s tudy w i l l  bocomr, of incrorrsing 

STEW STTRVEY REPORTS 

Nr. Parkhurst  o s s i s t d d  Mr. Brynnt i n  the compic ti;.n cf a r e p o r t  
doscr ib ing  streams on t h e  Wushinpton s i d e  of t ha  lr)lNc,,r Cqllirmbia River 
Syskem (AreaI), 
continued tho t a b u l r t i a n  and *proprarf!ticbn d f  'c43-u.r s trqam qurvoy ,da t a  
f o r  publication. 
f o r  t h e .  L w o r  Columb'ia River DetTolopmcnt Program, hav6 been 'of g r e a t  
value as a soutce of ma te r i a l  on t h e  pcst ,  preiqnt,  nnd f u t u r e  produotive 
p c t e n t i a l  of '  t he  O'lumbia River. 

Sovoral f t e l d  investSgations wore mado and ropor t s  prupnrod i n  

publishod ab Spec ia l  Soidnt i ' f i c  ,Rop(:rt; No. 62,. and ha6 

The r o s u l t s  of t hese  s t u d i u s  w h i o h  .fOJTKId the  bas i s  

cooperatirm w i t h  the  Of'fico of River Rusin Studies.  
power p ro jec t  i n  thu Snohomish River Rnsin, nnd t h e  C c ' w l i t z  and Desohutes 
Rivers proposed pmrur p r c j e c t s  a ru  tho more impcrtnnt of' t h o s o *  

Tho S:-ltan Rivor 
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CENTRAL VALLEY FTST'CRY INVES TIGATTONS 
James W, l tcffot t ,  Chief 
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Tho Stnnfc r l  nnd Delta stfiffs spcn t  cc nsidcrri.blo t i m e  &Iring tho 
l a t t e r  half cf t l t  yor-r i n  tho  prepnra t ivn  cf an  i n t e r i m  r o p o r t  on tho  
p r ( w e s s  of invcE t i g a t i c  ns p e r t a i n i n g  t o  t h e  Delto Crcss-Chnnnol and 
the  Delta-Mendota Cnnr.1. "he r c p c r t  was n o t  y o t  ccmpleted u t  t h e  end 
of t h e  gear. 

Severa l  r c D i I r t W  f i r s t  proparod in, 'dhu Stnnfnrd  Off ico were i ssuod 
i n  r s v i s o d  fcrm 3y t h v  OTf ioo  of Rivcr Rasin St i idiosr  

S W  !PA SZSU4ON MAINTENLNCE PROGFAM 

The s t n f f  under thc: supe rv i s ion  of Mr. Crflmor was cngn'cd t h i s  yea r  
i n  a v m i o t y  c !  a c t i v i t i e s ,  r , l l  d i r e c t l y  r c l a t e d . t u  t h e  mnnagement of tho 
k ing  salmon f . , t ,hery w i t h i n  4 h ? *  influondo of Shas t a  Dam. S tud ie s  r o l a t i n g  
t c  methods of o n m e r u t i o n  of) pr-pula ticins cf b o t h  ups tmom and d c m s  t r o u m  
migrnnts were c a r r i o d  on, a l thc ugh ncdt a l l  s t u d i o s  were product ive.  

E a r l y  i n  thc ycnr, Bc11s Fe r ry  'Rack vms - i n ~ t a l l e d  across  Sacramonto 
River, End pltms wart: mnde t o  .oount ~~di11.l; salmon thrc ugh tho  rack. Tho 
i m p o s s i b i l i t y  r:f r ende r ing  tho  rrAck f inh - t igh t  c.nd t h c  thrcmt of dfmnqc 
from f l o o d  weru grcunds f'cr shttn:ros i-n plrms, i?nd thu" rnck was dismahtled 
p o m n o n t l y .  subs ti t u t o  plan involv ing  se in ing ,  tagging, and rcct-wry 
of a d u l t  s a l i o n  f m  tho pzlrpcvse nf detormlning 'tho d i s t r i b u t i o n  of spnwnf:rs 
was a t tempt€  d, bu t  was u l s c  abundonod cn grc.unds of f e n s i b i l i t y .  

Marking E x p o r i m n t s  

Mnrkerl sulmtjn r e l e q s c d  frcih C,olcnan Xatchcry f r c m  thw 1944 and 1945 
brood years en$tspetl hc . th ' . ccmorc in l  apil SprJrt outchos t h i s  ycnr i n  OOn- 
s i d e r c b l e  numbcrs. Mr. pT,, E. Dnvmpcrt wwup detr i i lud ,tc thhc A. Pa lad in i  
F i s h  Crmipany i n  P i t t sbu rg ,  Cal i forn ia ,  t o  chuck c l l  incoming salmon f o r  
mcrks. 
Upper Sacramento Rivour f c r  mrirked salmon taken by anglors ,  and Coleman 
Hatchery. persopno1 recoverad !thoso f i s h  returning $0, .Rat;tlo Crack. Of 
r? t o t a l  of 183,768 King salmon marked c;nd rLlLnscd, 120 httve S O  f a r  boon 
roccvcrQd i n  t h e  r ivcr  f ishcr j r ,  and  86 a t ,  t h e  hcrtchory.. 

The s t n f f ' o f .  t h e  Spor t  Fishery E v n l o n t i a  Study p b t r o l l o d  the  

In , larch cnd Apri l ,  1949, f i n  a l i p p i n g  of fall run king salmon was 
c a r r i e d  r u t  F t Cclc-man HntchLry, w i t h  D r .  F. F. Fish as Prc j u o t  Loadei. 
cnd lilr. 2. E. Pnrkhurst  as Mfirking Supcrviscr .  Tho f i r s ' t  l .ot c ? f  100,000 
f i s h  w a s  ro lonscd  i n t o  Batrtle Creok (In A p r i l  4, and thu socorid l o t  of 
100,000 w i l l  bs: Libcrnt;td t h i p  frill. . 

Fyke ETc t t ing - 
The fyko-ne t t ing  prorrsilli fc\r thc, cr,ptvrt. c f dcvm'stzwam Ynigrnnts was 

c a r r i e d  ( E  i n  an  oxp rimcmt:L1 mr\nnor t h i s  yo-'r, i n  (;rdor t r  dor ivo 
infcmnnti~.  n r e l c t i v o  tc t he  intc r p r c t c < t i r n  pf fykc-nct dritn fcr fc rmcr 
and f u t u r e  yocrs .  I n  c d d i t i c  n, r( utinc; c c l l o c t i c  ns wcrl rnr<dc: tc mntch 
tho s i J r i o 8  p f  1946-1948 f r l r  t he  snriie 1ctnrili.ti.s 
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flrnmg the  g t n o r a l  c cmolus i c  ns ro@ohed us arosiilt 
prcJF;raIii, t ho  f oll(,wing obsurvutfnns n-ru’.’wq-thy of .no 

I . I  

0. Tho hc u r l y  bcyomept . p a t t e r n  n t  Balis F e r r y  d u r i n g  Jnnunry, PcbruarN 
Maroh was bharnctcri’zod by cao c;r’mnro punks du r ing  the  n igh t .  A t  

R i l l  Bridgc;, 58 mjlos  duwnstrcnm, tho mr vcmcnt was genera l ly  m ( m  

hos  dur ing  pcri(tds cf 
c O n s t m t  . t hm ughout. kho -nigh+,- wi$h .smpllor penk 
cant  o r  oc n s i s  tmt. di f foronoos  b::.f;woen h c u - l ~ - - o u  
darlQmSs a t  o i t h o r  s tnt ic ,n ,  At b(bth. ,phoos l n r g  
‘(-‘urS fif‘ dnrknoss thnn durinK hcurs of dnyl ight .  

"hen f l o c d  f lws  wero o ros t ing .  

Thoro w e r L  no s i g n i f i -  

oatohos occurrod during 

9 

be Lnry,:o n\wbars of immature f i s h  mc-vod dc wnstronrn durinl; tile daytilnc 
Turbidi.ty was a p p a r e n t l y  n o t  t he  dotormine - f a c t c r  in f luenbing  , d a y l i g h t  mig rc t i t  n. 

0- Esoapcmont f r i m  l44-inah mash wobbing wns grcn tu r  when n e t s  were 
u n i n t e r r u p t e d l y  t h r c q h c  u t  tho n i g h t  than’ w i t h  hc u r l y  rtm vals* 

The PorcontngB. of f i s h  osonping frc-m t h o  Squaw H i l l  n e t  wns GroatCr than  
that frcm tho  Balls F e r r y  n o t  (79,0’3$ n p i n s  t 37.1%) o , 

de Moro f i s h  woro onught by hour ly  romc v a l s  than  by un in tc r rup tod  
A t  Squaw Hill, tho r n t i o  WLW 2504/$00~ a t  B u l l s  Forry,  it was 

8 6s*4/100e 

01  Thc nverngc puroontago of f i s h  oaught i n  tho 1/4-.j.nob webbing 
wQs 45.6% of thoso  oaucht  i n  bobbinot- l inod n,,ts a t  Balls Fe r ry ;  a t  

R i l l ,  tho f i g u r c  was 17%. 

fe Tho oatoh  r n t i o  bcj tween no  ts  hhving 5-f’not ’ and 3-f o o t  Openings 
t‘8 1131 tho smal lor  nots‘woro m c r u  o f f iO ion t  thnn tho lnrgo ones* 

Fyko n o t t i n g  wc-rs L \ ~ s ( \  or iduo tcd  on Door Cbeok und Ra t t lh  Crook, and 
ns idorcblo  d a t n  acoumulatcd. 

%or S tud ios  
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;The annJaL oseimnte ,of the s i z o  of tho s a l m c n  p l p u l a t i c n  i n  the 
I r i b u t a r i z  -_-_-_-.-.--I r t m a m  T J . m T h 6  tc tol '  n u % o T  U p p e r T v Z  

estimated a$ being nbr've I ron  Canyca tvsis 40,600, as aE.:ainst 92,600 
f o r  1947. 
estimated w m  21.200; as 'against 48,000 estimated f o r  1947. 

- - .-L 

F o r  tho a r e a  boWuon Vina und Iron Canyc~n, the tc,tal 

-An i & r 8 : s t i p t t o n  of the e x t e n t  c.f u t i l i z a t i o n  c f  new spawning arm13 
by k i z  mien i n  D e o r ~ r ~ , ~ s ~ l a d d e r  a r o c t o r i z 9 4 3  pcrmiLsing 
salmon.'to pass n fr.rmcrSy'TTiF;passablo b a r r i o r  has prcven t o  hava functironed 
as expected, 
observed above the ladder, and 39 nests wore ciuntud. 

-- -- 
I n  the f n l l  of 1948, 85 l i v e  salrncn and 5 doad cnus'wero 

Ccnstnnt chocking o f  r i v t r  flows end l o v e l s  was cnrrked on, w i t h  a 
view tmrard pro tec t ing  oocupied rodds frcm 3 osbocaficm, and c r n t n c t  was 
m i n t a i n e d  with Bureau of Reclnmntim pursc nne l  concurning r i v e r  itischargo 

WATER TEMPERATURE S'SUDIES 

This year saw the  ccmpl@tica of n t h i r d '  complc t o  :par's temperature 
The roc$ r d s  f c . r  key s i t e s  reccrding a t  severa l  Central  Vulluy s t n t i o n s  . 

on Sacrmcnto  River nr'o n W  cn hcnd..in s u f f i b i c n t  depth. f ( < r  +he rococni t icn 
of re ln t icnships  ' t o  o ther  physical  changcs and . t ic,  bic . l t~gicul  dynnnrics 
Adcliticncl tempercture dntc: were reocrdoci u t  c r i t i c c l  pcints  i n  tho - 
Sacramentc-San Joaquin Delta Eind i n  s troums t r i b u t n r y  t o  Sacrumonto RivOrr 

SACRf'J'?ENTO RIBCR SPORT FISJIERY. EVL.LIJf,,TION kJTD CEMSUS 

A c r e e l  census of the Uppw Sacramonto Rivor s p c r t  f i s h u r y  was 
s t n r t e d  cn the f i r s t  <cf Soptombor, 1947, di.Pcat6d by Nr. SJtanf(.rd Smith. 
Ear ly  c r e o l  census mothc 4s were cxplwatnry ,  lucdinp; tc, u woll-dofinod- 
rmdm srmpling met?rcl of censusing the 108 milcs of r i v o r  botwoon 
lYi~.clle Crack, Rear Rcdding, and Chido Creak. An a i r p l m e  was used t o  
censm fishermen i n  i s r l a t c d  por t i rns  r f  thc  r ivur ' and  tc chook tho  
adequacy of tho rc.ndcm sampling techniouo. 
for the f i s h i n g  senscm May 1, 1948 - Fchruary 28, 1949. Analysis c l f  data  
f r r m  c r e o l  ccnsus samplos involved dctc,rminati.cn cf tho pcr t ion  cf the 
f i s h e r y  samplcd find increrising i t  occcvdingly t;cr rcprcl&ont the whr:lo, 

The rc f ino?  mothn4 was used 

The monthly ca tch  p a t t e r n  follawc3 c lcaoly  tho mclvomcnts and abundance 
c b f  king aalrnca in  th?  Upper .Elnoramonto Bivord 
f i s h i n g  e f f o r t 8  for snknon '.incrc.r sod d k i n g  $hb f n l l  1948 ovcir the 
same poriod of 1947 duc' tc -inorensad i n t e r c s t  i n  6ho firsherye 
of the  completed f i s h i n g  o f f c r t  f o r  s r i l a n m  soomerl t i  Vbt in f lumood by t h e  
weather an4 the a v a i l a b i l i t y  of sulmcm but ha4 nc) s e t  pattorn.  Tho catch 
per h w r  s _ h c ~ d : a  str"ng +nvarsc rQlst ic .nship .. .. . . , with  tho ca tch  and f i s h i n g  
in tens i ty .  

The ca tch  and number of 

The longeh ' 
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The t r o u t  c a t c h  seemed , t o  'be in$luenced somewhat by the  a v a i l a b i l i t y  
Of f i s h  as  shown by t h e  p t o h  per  hour bu t .  had a quch s t r o n p r  d i r e c t  

not vary d i r eo tLy  w i t h  t h e  abundaqoe p a t t e r n  .of the. cainbow and s t ee lhead  

winter O f  1948-49 thaq f o r  oomparable months.'of 1547-48 due to WusuallY 
' O l d  waather An Degemhor, 1948, and January,  19490 

w i t h  the number of f i sh ine ;  e f f o r t s .  The c a t c h  per  hour did 

There were fewer t r o u t  caught  and fewer f i s h i n g  e f f o r t s  durinp: the 

During , the months from May through Septernb$r, 1948, thore were .aPProxi- 

Tho catoh, number of f i s h i n g  e f f o r t s  and oa tch  per  hour a l l  v a r i e d  
qatelY 600 s t r i p e d . , b a s s  taken i n  .14,300 hours. of ang l ing  by 5, loa f i s h i n g  

d i rec t ly  w i t h  tho  appa ron t  abundanoo p a t t o r n ,  of s t r i p e d  bass as thoY moved 
into and o u t  of t he  .Upper Sawamonto 'Riv'er armI ' 

During the  most imGor t a n t  months ,of c a t f  i s  h '  f i s h i n g ,  May through 
'Optembor, 1948, approximntelg 1,300 c a t f i s h  wore .taken i n  4,700 hours 
Of nnp;ling by 2,500 f i s h i n g  e f f o r t s ,  

aaCQh, f i s h i n g  s f for t , .  and oa toh  por hqur followod c l o s c l y  the  sUEPQ*ad 
'%rat i on  pa tt c r n  

The c a t f i s h  appnkent ly  mado t h e m a  
i n t o  tho  r ivar from slough aroqs dur ing  theso  nionths and the 

DELTA INVRS TTGA TIONS 

S tud ie s  i n  tho  Saoramonto-San Joaquin Delta o a r r i o d  on by X r .  E rkk i l a  
and h i8  staff are designed t o  y i o l d  phys ica l  and b i o l o g i c u l  informntion 
On which w i l l  be hesad tho  rccommondations of t ho  Sorvioo i n  r o b t i o n  t o  
Ongineering p r o j o c t s  m d o r  cons t ruo t ion  n t  po in t s  whioh w i l l  a,ffeOt tho 
f i shc r i c s ,  The gcjnorcl aims of t h o  1949 p r o p u n  wcro i d o n t i c u l  $0 thoso 
Of 1948 oampaign, b u t  somc pha6c:S wori' c a r r i o d  on w i t 5  more refined 
mathoh than formerly.  
Ouesed i n  tho fo l lowing  soq t iops  : 

Tho p r i n c i p n l  f o a t u r u s  of t he  program *rp d5s-r 
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f i r s t  detoated 'on Apr i l  '7, when eggs, were co'llect'ed' i n  Snn JcaquSn River; 
larvae were .tr;ken l a t n r  t h a t  mcnkh i n  Sun Joaquin Rivejr. 
cggs and .larvae incroasod during Apr i l  and 
wcre colfectod on May 25 i n  Old River. 
wookly through:thc end,oF.%he year, with 1,079 bass tcken a t  24 of thc 26 
s t a t i o n s  i r i s  %he l a s t  wwk of Junea I T@c spwnin$  time of s t r iped  bass i n  
the Delta wds about a month o a r l i a r  than i n  1948, 

The nw'ibers of, 
~ y ,  and tse fiirst juvanilos 

Tho numbers u f ' j u w ~ n i l c s  increased 

Theso . d i s* t t i bu t iona l  8 tudios shm tha t ,  i n  July and'Augus t, months of' 
very high i r r i g a t i o n  demands, str'iped bass juvenile's ?:angod widely through- 
o u t  the e n t i r e  Delta, and were prosent i n  abun3anco. In  t e r n  of the  Traoy 
Pumping Plant, which i s  a key point  in the divers iop systom proposod f o r  
the Delta, t h i s  mefins t h a t  numorcus immature s t r ipod  bnss w i l l  probably bo 
suecoptiblo to t he  d r n f t  of tho. pumps, , Thq oxte 
these wators  was no t  cls&brlyund.erstood by any0 

Gf tho  occurronm of f i s h  i n  
r i o r  t o  t h m e  s tudios ,  

King salmon (boorhynchus teahawJrteoha) of tho 1947 bfood were taken 
Tho major port ion 

, 

as eeawnrd migrants i n  6nLy smnll nmbors ' au r ing  July. 
of t h i s  brood had clenred tho Deltn p r io r  t c i  July. 
taken i n  approoi9blc. numbers c g o i n  u n t i l  the  progeny of t h u  1948 brood 
entered tho Delta i n  Februcry of 1949. A s tudy Of thc d4stributicm of 
the M a t u r e  salmon token up t o  March 30 lad  ' to  kho uonclusir\n t h a t  all 
f i s h  caught i n  s m p l i n g  operations were f r c m  Sacramonto River. 
migrants from San Jonquin River appuurod c'n Apr i l  5. 
from San Joaquih Rivdr diapersod rap id ly  i n  thc  Dolta, wi th  the l a rgos t  
concentraticne i n  tho' v i e i n i t y  of thd propc;sod Trccy Pumping Plant. 
of Sacraxnonto Rivor snlmon ccrrosponded t c '  f h c t u a t i c  n8 i n  r i v e r  flows, ,but  
decreased t o  p r a c t i c a l l y  r?oe;r!thvu or;$chos a t  tho cnd t f' June., 

The' $ i c t w e  concerning thc soavynrd migrntf;'.n' habigs cf king sulmon 

King salmon wore not 

Tho f i r s t  
Tho contr ibut icn 

Catches 

a .  

passing the Doltn nr,w as8um06 ncro ' c ln r i ty .  It Wcm fcrmorly supposod 
that immaturc salmon e i t h e r  bypaesed tho Dcltc4 cn th ( , i r  wny t o  Suisun 
Bay or thrtt thoy passed qu-ickl?i th rc \ i i~h  Dulta .watcrs, doponding cn tha .  
route trhvorsed. It i s+  obvirus frcm these prclimimiry s tudics  t h a t  i n  
1948-1949, va6 t numbors of. f ingar2ings were dPVorted f rc im'  Sauraniunto 
River through GBorgfanm and Throc-mile Sloughs, and ovoxi up tho mouth 
of San Joaquin:'Rivclr; on4 tho4t thoy d i d  n c t  go d i r c c t l y  tc r  tho cwean. 
The hundreds of miles of warm, fcod-bonring Dcltn channels aorvcd a6 an 
incubrrtion ground f o r  mill ions c;f f i n g ~ r l i n g s ,  which lingorod w o l l  i n t ?  
tho swnmor bof'oro abundoning *he ~ area , i n  favcir of moRn w a t o r s  
species n l sc  wds widely d i s t r ibu tod  i n  tho Delta, and <fc uld be suscoptiblo 
t o  dunier f ~"nin pump drttf t s  caused, by tho frr. cy- Pumping Plant opora t ions 
I n  spr ing  and summer mcinths. 

This 

Shad (Alosrr eapidisaima) appcarod :in trm-not cntohos n t  tho baginning. 
of July, 19-8 juvonilos. Thsir ahundcmce and s i z o  incroasod during 
July, pcakod i n  abun-'antro a t  the and ctf July, and woro tnkcn ocoasi(snal ly  
by tho ond of Soptumbor. 
m e r  70 mm. i n  length. Critchos of shad worc nex t  takon i n  approciabla 
numbers i n  14ny of 1949, when t he  progeny of the 1949 brc'od cnmu i n t o  
prminencc, F?c:kolwnne Rivcr was tho groutost  p o n t r i b u t c r  t c ,  tho catchoa 
during ?lay and June, 

Tho faw tnken a t  tho end of Soptamber moaerured 
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Shad w a s  a l s o  d i s t r i b u t e d  throughout p r a c t i c a l l y  tho e n t i r e  De l t a  
i n  tho swruners of 1948 and 1949. 
per iod and peak of cbundanoe i n  June and July i n  Del ta  wa te r s ,  these  
f i s h  would appear  t o  be i n  danger of i n f luence  from the  pumps n t  Tracy 
i n  years  such  as 1948 and 1 9 4 9 ~  

K i t h  t h e i r  p s r t i c u l n r l y  long spP.wnj.ng 

The smelt  ( e s  o l i d u s )  wns takep i n  insignificant numbers -- i n  tho De l t a  dur ing  tho  pe r iod  JuAy - Novenitjor, b u t  cntchds inoreased  
n o t i o e a b l y  frcm Deccmhor onward. Sexua l ly  inntu& smelt  en te red  tho 
ca t ch  i n  l a r g e  numbgra, nnd were p a r t i c u l a r l y  abundant i n  Fobrunry. 
By the  end of March, p r a o t i o n l l y  a l l  Hypomosus taken were r i p e  o r  
spawned ou t r  
Qppeurinp, i n  tow-not aatohes i n  tho p o s t - l n w a l  s tago.  

' I n  t h e  niiddlo of May, t hc  progeny from those  f i s h  wero 

This spec ie s  rcaohod a h igh  s t a t o  of abundanoe i n  tho  middlo nnd 
western p a r t s  of t h e  Do l t a  nt the boginning of t ho  i r r i g a t i o n  soason, 
i n  March of 1947 and 1949, and might  be ' sub jeo tod  t o  danger from t h o  
P ~ P S  0 

Fyka Net t ing  

throughout tho f i so . a l  yenr ,  and fu rn i shod  p r a c t i o a l l y  oontinuous rocords 
f o r  comparison w i t h  cntohes of formor yonrs a t  the snino l o o a l i t i e s e  
nets mnin ta insd  on San Joaquin Rivur a t  Antidoh and on Old River  a t  C l i f t o n  
Court  wore oporatod through tho o n t i r o  f i s c a l  y o a r e  
Riaor  a t  I s l e t o n  and on Goorgiann Slough a t  Tyler  I s l n n d  Bridgo wuro f i s h e d  
from Dooember 15, 1948, t o  the  end of %by, 1949. 
i n  fyke n c t s ,  i t  bconmo poss ib l e  t o  u s o o r t a i n :  

Long s o r i o s  of fyke-not da tn  were aooumulatod n t  koy 'Llelta po in t s  

Fyko 

Tho80 on Saoramonto 

From analysis of oatohos 

(a) A ccmparison of the  o x t e n t  of salmcn fingerling m i p a t i o n s  

(b) Tho s i z o s  and timos of movemant-,of salmon, s t r i p e d  b a s s i  

( c )  Tho times of o n t r y  of irnmnturv f i s h  i n t o  t h e  D o l t a ,  from Sacrfimonto 

(d)  Tho optimum,timcs and l o c a l i t i u s  f o r  emphasis on tow n u t t i n g *  

Through oxperimontal  f i s h i n g  w i t h  l i n c d  VS. unlinod nots, and w i t h  
"ont$.nuous vs. discont inuous  f i s h i n g ,  and by  comparisons of d i f f e r o n t  
f i s h i n g  p l aces  a t  tho sa1110 l o c a l i t y ,  i t  waa poas ib lo  t o  f i x  tho f i s h i n g  
e f f io i ency  of cpr s t anda rd  gear,  and t o  a d j u s t  subsequent  methods QoCordiWlY. 

in Saorayento Rivor  and Goorgiana Slough. 

$melts,  shad, and o tho r  spoc ie s  of importnnco in thd  Dal ta .  

and San Jaaquin s i d e s .  

In goncral ,  whore fyko n u t t i n c  wns c a r r i u d  on nea r  tow-not s i tes ,  tho 
agrWment botwoon t h e  two methods WCIS, good. 

% p o r t  Viri t i n 4  

A oonsidurablo s h a r e  of t ho  time of all pursonnol wns spunt  i n  prr3PQring 
f o r  an  i n t e r i m  r e p o r t  t o  tho  u. S. Bureau of Roclurnationr Thoso du t ioa  

lnoludod obmpilat ion and a n a l y e i s  of oatoh data ,  orgon#.zing and i n t o r p r o t i n g  
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ccologica l  data, propnring apprc'ximntely 45 niups and c h n r t s ,  nnd w r i t i n g  
explanatory t e p t  mater ia l .  
personnel were he ld  fer tho purpme of out l in ing  t-he s ign i f ic rnco  of tha 
'data anC request.ing informutirn f o r  use i n  t h e  rcport .  S t n n f v r d  Officu 
personnel alsv dcvc t e d  much time ond a t t a n t j c  n t c \  the prqprrraticn ( f the 
repcirt. The f i n a l  ccmpilati(,n was nr-t complotc, n t  thc  orid of the yot:r. 

Sevcrnl ccnf'orCncos w i t h  Burtau of Rcalumation 

CONVICT CREEK 

The pr inoipa l  a c t i v i t y  of %, Nielson c t  Cmvict  Crook u t  the  
beginning 'of t h e  f i s c n l  year wns t h t  constructic n of new wator-control 
s t m t u r c s  and the rc-chnnncling of the  s tro:lm soctic'ns 
wcrk r e s u l t e d  i n  the ropluaemont of small, a t y p i c a l  strerunlets wi th  
larger ,  puirod channels s u i t a b l e  f o r  expcrimcntr t i r m  under typ ica l  ' 

t r o u t  stream o( n d i t i c  ns. Ccriplete cont ro l  i s  now possible ovor tho f l o w  
i n  nny of tho f o u r  now secticms arr c ted  by tho bui lding .project, m d  the 
d e t a i l s  of the cpncrote s t r u c t u r c s  arc; such t h n t  various kinds of screens 
can be u t i l i z e d  i n  t e s t  work, When tho str:tic-n wfis cponed i n  the spr ing  
of 1949, a s e t  cf walkways, f lashboards,  nnd scrccns wcts acmstructed, nnd 
the  a n t i c i p a t e d  r e p r i r  work on eroded bunks ~1 .16  bocun. 
was begun noar tho cnd of tho yurArr when praparntions wera made f o r  
t e s t i n g  vnricm methrds csf consusing t w u t  i n  streams. 

The ccmiplotod 

Riolngicnl vric1i-k 
' 

YELLmsToNE SAKE STIJDIES 

Mr. C o p  mo.de two t r i p s  t o  Ye l lowa tme  Prirk,durinK the yonre The 
f i r s t ,  i n  August 1948, was undertnken' to gain informution on which t o  
base reoommendnticns requested by the Branch cf Gme-Fish and Hatcheries* 
The outcome cf thrlt'summerfs obsorvaticms was Q r o p o r t  t o  tho Ccntral  
Office out l fp ing  the var ious points which seemod essentAn1 a0 a foundation 
fc r  man9gemcnt ~f the  Ycllowstcm out throa t  f i s h e r y ,  A program and budget 
we re  included . 

Funds f e r  t he  i n i t i a t i c n  'of tho program were n o t  avai lablo f o r  use 
i n  t h e  spr ing  of 1949. 
t r i p  i n  June 1949, when 1,250 t r c u t  were tt:ggcd wi th  Peterson tug80 
k d d i t i o n a l  arrangomcnts ware hado f o r  the rLc0vuz-y of tags, the oount- 
ing and moasuring of f i sh ,  und an, inventciry o f  f i s h  caught i n  Yollwstono 
Lake, Porscmnel a t  the U. S. F i s h  and Wildl i fo  Scrvicc hatchery at 
Yellowstone cooperated i n  t h i s  vrcrk, m d  c o r l y  i n d i c n t i m s  Qro t h a t  muoh 
will be loarned i n  1949 cmcerning tho ' b i c q l r p y  c f  t h i s  f i s h ,  

Hcwevor, monuywas mude cvni lab le  f o r  a s h o r t  
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fLu.FTTIC SliLMON INVTS TTGf T I  TTS 
George A. Rounsefel l ,  Chief. 

PROPAGA T I 3 N  

An e f f o r t  i s  being made t o  expand t h e  salmon propagat ion programs 
‘rhe c o l l e c t i o n  of a d u l t  salmon i n  1948 was R f a i l u r e ,  t h e  34 taken being 
the  lowest  number i n  t e n  years .  
F i s h e r i e s  generous ly  o o n t r i b u t s d  300,000 eyed salmon eggs from EiIiramiohi 
River  s t o c k  and t h e  S t a t e  of Yfashington a s s i s t e d  w i t h  200,000 eyed s i lver  
salmon .eggs, t o  b r i n g  t h e  t o t a l  number of.  salmon ‘eggs“ over. 700,000. I n  
1949 saoks f o r  t nk ing  a d u l t  splmon wero i n s t a l l e d  i n  <the Ducktrap and 
h - r a g u a E u s  Rivers, and fishways were t rappod on t h e  Penobsoot and . 
uaohias  Rivers.  
aga in  i n  1949 shows the  n e o e s s i t y  f o r  p l a n t i n g  young salmon i n  the  head- 
water t r i b u t n r i e s  if any q u a n t i t y  a r o  t o  su rv ive*  

The Dominion of Canada Department of 

The f u i J u r e  of t ho  Penobscot River  run i n  1948 and 

RESEARCH 

Tho rosenrch  program has also beon hamporod by  t h e  n e c e s s i t y  f o r  
Providing a d o q w t o  phys iau l  f a c i l i t i e s  f o r  the  work, b u t  t h i s .  hnndioap 
is be ing  gradual ly  overcome. Mr. Ecrtrand. Smith, lllancgor of thb Moosehorn 
Nationnl  W i l d l i f e  Refuge o u t  a l l  tho  hardwood t imber needed f o r  cons t ruc t -  
lng  an cp-and-duwnLstream oount ing ruck on . L i t t l e  Falls Stroam; and 
Onough softwood t o  cons t r r io t  dams on eho. two hoadwator lnkos t o  6 t o r o  
wQtor  t o  provide ‘ s m o r  $1 
finis l iod i n  t h e  n u t m  of 1949, 

I t ’ i s  hopod t h n t  t h e  woi r  an’d. dams can bo 
This w i l l  be t h c  o n l y ’ N a t i @ n a l  Wi ld l i fo  

a b l e  t o  h o n s t  of  a n  h t l r t n t i c  salmon stream. 
, 

In April  n moLtYng wns hold  a t  S t .  Ilndrcws, Vew Rrunsfviok, nt tondod 
bi‘ologlsts , . Fish -ou l tu r i s  t 8  and adminis  t r n t o r s  t o  d i s  ouss * tnforml.l;l 

Oooporntion i n  r o s t o r i n g  ‘balmon runs i n  tho  S t .  Croix and ArOostook, I 

Riv@rs o 

Of’ thoso rivers and f o r  cstimnt-os of t ha  c o s t  c’P ncodod fishways.  
Plans wort, l n i d  f O r  do torminut ion  of eho b i v l o g i a n l  c c n d t t i c n  

Aocnuso of t h e  i n c o n s i s t o n t  tind small  r o t u r n s  of a d u l t  salmon t h a t  
r o s u l t o d  from s t o c k i n g  young salmon of an advnnaed ago, strvopsrl 

PllUIts hrzvo beon mado. d i s t r i b v t i n g  feuding  f r y  wide ly  t’rver riff l o  areas 

Rod and Gun Club, tho w i l d l i f c  s t u d e n t s  a& t h e  t Jn i8ors i ty  of J‘Iuinc:, nnd 
Inland F i s h o r i o s  and Gnmo wnrdons. In most oases t h c  r o s u l t s  oannot bo 
mQnsurad qucsntitnt-lvoly u n t i l  t ho  a d u l t  salmon return,  

t h i s  s t renuous  t n s k  valunblo ns s i s tnnco  WCLS fu rn i shod  b y  t h o  El l swor th  

Tho ropc’rt  “Growth Contol .Chnrts f o r  A t l a n t i o  Salmon” , by D r e  Rounsefc 
&. Bcnd i s  i n  pross  f o r  p u b l i c a t i o n  i n  Transaot ions of tho A m O r i O W l  

Ffshor ius  soo io  ty. 
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GWAT LSiEES ' INVJCS TIGA TIONS 
J6&* Van' 00s ten; Chief 6 

GFNEFtAL 

Bemuse' of the c r i t i c a l  s i t u h t i o n  t h a t  i s  developing i n  Lnke 
Michigan as t h e ' r o s u l t  of' tho tromdhdous docline i n  t h e  aljundnnce of 
lake t rout ,  Dr .  J d h  Tan Ooston, Ch!df, Great Lakes Fishery fnves- 
tigafAons, s'pant th6 ~jePi(~t3, Apr i l  26=$.1ay 7, . i n  the  f i e l d  intomtiowing 
operators and gaining f i r s  +hand i n f o r m  t i b n  on f i s h i n g  conditions and 
on the e x t e n t  of doprodations by the s(m larnproy. 
number of s t r o a m s  t r i b u t a r y  t o  southcrn Lako idichigan i n  soarch of 
spawning lamproysr 

Ho ulso examined a 

While' he was i n  t h e  southern Luke Miohignn area, D r .  Van Ooston 
spoke on the Great Lakes Fi-hcrios widh spc'ciul reference t o  tho soa 
lamprey 'problem befcro bhe I l l i n o i s  "Coberc id l  Fishcrmonf s Association 
a t  Vbukegafi, : I l l i h o i s ,  the Men's Club of Gurnaa, I l l i n o i s ,  and tho , 

Sportsm6nTs Club of St. Joseph, Michigan. 

Galley proof has bocn corrected and returned f o r  the pQper, tl,A& 
and Growth- c? the Lake Whitefish, Co<ogorius dupoaformis ( k i t c h i l l ) ,  
i n  Lnke Erie," by John Van Oosten and Ralph Hilo. This a r t i c l e  w i l l  
appear i n  Volwrle. 77 of t h e  Tranbactions of the  American Fisher ios  Sooiotyr 

Manus'cripts sent  t o  p h s s  o r  erubmit-tod f o r  publ icot ion were: "Agd 
and growth of thb whitef ish,  Goreponus oa (Mitchi l l ) ,  i n  Lake 
Erie," by John Vin Oosten n n , d ~ 3 . ~ 0  
ac t ions  of t h o  AmriccLn Fisher ies  Sl;cioty) and "Present s t a t u s  of the 
United S+ates cmnmercia~ f i s h e r i e s  of the ' G r o a t '  Lake's'," by John Van Oasten 
( t o  appear i n  the Trsnsactirlns of '€he Foul'tucnth North Amoricnn Wild l i fe  
Confsrenoe) 

i n  Volumo 77, Trans- 

Dr. Jobos has aontinued t h e  rovis ion of his  manuscript on the ago 
and growth of tho y o l l m  porch i n  Lake ' E r i 6 ,  ana Dr .  Perlmutter has 
continued work on h i s  mnnuscript on tho abundanco' of r o s e f i s h  off tho 
coasts cf ErIRina and Nova Sootiur 

I 

SFA LSWREX-LAKFI EOUT IN+ES TIMTIONS 

D r .  Vnn Ocsten has drawn up f o r  d i s t r i b u t i o n  progress rapor t s  on 
the 1948 a c t i v i t i e s  of the Grout Luk:es Lako Trout Committee nnd tho Groat 
Lakes Sea Lamprey Committoo. 
on programs and acccmplishmcnts as supplied by tho sovcral  cooperating 
agencies 

Thoso memorandum roports  contain information 
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D r .  Pc r lmut t c r  hns complctud tho  prliliminr r y  urrnngomcmts f o r  a 
ProPosod experiment on the? poss ib lo  o f f cc t ivoncss  of t h o  flmcrican 001 
as a prodc to r  on tho  ln rvac  of tho  s c n  lamprey. During t h c  poriod, 

merit of Soa nnd Shore F i s h e r i e s ,  and ~vlr. Los l io  S c n t t e r p o d ,  North 

o lvo r s  i n  tha  v i o i n i t y  of Bdothbay Harbor, Maine . 
o lva r s  wcro shippod t o  Choboygan, IUichigan, whore M r .  Vornan C. A p p l o p t e ,  
who r e p r s s c n t s  t ho  Michigun Departriicnt of Crnsorvution i n  t h i s  oooperntive 
p ro jec t ,  s c r t c d  Gut tho su rv ivo r s  (es t imatod  a t  10 poroont  and p laced  thom 
in holding t anks  pending f u r t h o r  dovolcpmont Of t h o  oxperiments . 
t o  t he  elvers, 20 l a r g o r  eels (6-11 inches)  wore t rnnspor t cd  t o  Ann Arbor 

4-11, he, wi th  oooporat ion of Nr. Clydc Taylcr,  Mninc Depart- 

A t l a n t i c  Rerr ing  Invos t i g n t i o n s ,  F i s h  and W i l d l i f e  Service,  oo l l ec tud  I 
Approximntoly 300,000 

I n  a d d i t i o n  

use i n  oxporimonts on predut icn.  

In oonnoction w i t h  tho oxperiments w i t h  eels,  Dro Pcr lmut te r  hns 
drWm up n mcmornndum on t h e  p o s s i b i l i t i e s  of u s ing  t h a t  animnl as n 
Preda tor  on sea ’lamproys and hns proprirod a review Of t h e  a v a i l n b l o  
l t t e r 6 t u r o  on t ho  f e e d i n g  h a b i t s  of 0 ~ 1 s .  

Wliilo ho was i n  Maine, D r .  Porlumttor  v i s i t o d  tho  Sheopscct  Rivcr,  
whore a run of t ho  soa lamprcy e x i s t s ,  t o  s tudy  tho r o l n t i o n s h i p  betwoon 

eo1 and tho lamprcy and tho poas ib l e  f a c t o r s  l i m i t i n g  tho  s i z c  of tho 
of t h o  sea lamprey ulong tho C C ~ ~ O  

So r ios  of marino sou lamproys co l lnc tod  by M r .  Sca t torgood i n  bo th  
nor thorn  and sou the rn  jlcino a r c  be ing  comprod w i t h  tho  Grsnt  Lakes 
fcrm t c l  determino whethor thct two a r c  i d o n t i o a l .  

Dr .  Jebos, E4ro Hbwflrd J. Ructtnor ,  und Nr. Dnniul We Gnrn were 

‘bsorvuticns cJn tho  r o h t i v o  abundance of hctchery-ronred ( f in-c l ippcd)  
“nd “v$i,ld” lnku t r o u t  i n  t h e  cn tchcs  of cc~mnorcial  chub n e t s ,  cbtairiod 
dntn on tho s c a r r i n g  cf f i s h  by sof t  lrimproys, and c o l l u c t c d  bicilo(.;icnl 
m n t W i n l s .  
230 omminod n t  Frnnkfc rt, weru f in-ol ippod.  
‘nd 1 7  u t  Franlcfort  b r r e  lrunproy s o w s .  
percontarros of sou r rod  luko t r o u t  and w h i t o f i s h  woroy lako  t r  ut--31 fit 
Chnrlovc,ix nnd 58 a t  pranl.:fort; whitefish-20 n t  Charlcvcdx nnd 7 n t  
Frankf o r  t . 
trWt, 350 whi t c f i sh ,  and 100 b lnokf insa  

Charlevoix and F rankfo r t ,  M i c h i p n ,  )lay 16-27, wherc thoy mads 

Fourtoon of 106 “bnby“ t r o u t  sotm u t  Chw-lovoix, b u t  ncnc of 
Ono baby t r r lu t  nt Chnrlovoix 

I n  tho ccnmwrcinl critchos tho 

S tala s nmplo s wo r u  ob t a i  no d f rc;m approximr t o  ly 6 50 lnkc 

GREEN E3;t.Y IIQVRS T I  Gg’ TI ONS 
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Drr H i l e  has completed age determinations f o r  yellow per’ch co l lec ted  
in  May 1948 . .  and has s t a r t e d  the  measurement of the scales .  

o’ma ;FJ”EP T I W T ~ O N S  I 

D r .  Van Oosten and Mr. Gar” i r e  making age determinations f o r  
numerous samples’ of smelt  co l lec ted  a t  various points i n  Lake Michigan 
with.3t.n recent  ;{ears., D r .  Hile and Mr. Byettner were a t  Ray Por t  
(Sagiliaw Bdy) Apri l  10-13 where they co l lec ted  s c a l e  samples from 
somewhat Over 200 walleyes and 100 smelt,. Through t h e  cooperation of 
the Michigan Department of Conservation we. reoeived on May 10 a sample 
of’more tKan 250 yellow perch from Saginaw .Bayr 

F IS HERY s TA TIIS TI cs 
The o r i g i n a l  tabulat ions of, f i s h i n g  e f f o r t  and ca tch  i n  the  S t a t e  

of Michigan waters of the  Great Lakes i n  1948 .have been completed f o r  
the f i r s t  10 months* Tho Service has also cooporated wi th  the S t a t e  ‘ 

of Wisconsin i n  compiling i t s  1948 f i she ry  s t a t i s t i c s  a t  Sturgeon Bay, 
Wisconsin. The S t a t i a t i c a l  Sect ion o$ .the Branch of Commercial F isher ies  
t ransferred funds t o  .the Great Lakes laboratory t o  provide the s a l a r y  
of a c l e r k  f o r  a pekiod of two.monthsb 

LIFE-HISTORY s T~TDIES 

nr. Frank j4. <Jobes ’has completed a50 doterminaticns of yollow ’peroh 
co l lec ted  from Lake Erie  i q  1948 and has made growth calculat ions f o r  
f i s h  of t h e  1945-1948 samples. Data f o r  the mcrc rccont years (1043-1948) 
have boon or  w i l l  be incorpqratod, a,s s u i t a b l e ,  i n  a roaisian of hfg 
manuscript on the Lake Eris..porch, p c p n r e d  60mo p a r s  ago and based 
p r i n c i p a l l y  on 1927-3929, matcirials Q 

31 



nysTT@? FISH CULTIJRAL INVTS TIGATION'S 
F redur i c  F. 'Fish,  Chief. 

CORTALLIS LABORATOR\' 

%Pounded pater S t ud ius  -. 
Durj-ng mid-May, Dr, F i s h  a s s i s t e d  by  bJr. Rr A .  VJne,nc?r, r c n c t i v a t e d  

S t u d i e s  on tho Ccttngo Grcvc Rosorvoir.  

ing Ponr  by F o r t h  P a c i f i c  Fishcbry Invos t iFz t ic .ns*  
PrQsant s t u d i e s  n re  t o  e s t a b l i s h  tho phys ica l  nnd chomicnl c h a r u c t e r i s  t i c s  
Of f l uc tua t ing - lovo l  f lood-cont ro l  r c s e r v o i r s  s o  t h u t  the  e f f c c t  of thoso 
chQractt. r i s t i c s  upon t h o  u8e of impoundod w o . t u r  i n  hn tche r ios  can b6 

w a t e r  is impcwndod so t h n t  the  c(\mplcto pi.cturc! i n  n ncw r o s c r v o i r  w i l l  
be obtninod. Rooonnaissamoa s t u d i u s  w i l l  bo maintained : I t  Cottage Grovc 

dctormine what chrrrlyos, if c r y ,  a1n h 0 cxpciotod thrcugh tk>c?  prc'cossus 
Of reservci i r  aging. 

Pralin]inr,ry s tud ios  'of t h i s  
wcre s t a r t e d  by D r .  F i s h  i n  1945 nnd .cn r r iod  dur ing  t h e  fol low- 

Thc oh joc t ivo  of the 

The r o s a r v o i r  s t u d i s s  w i l l  bo s h i f t e d  t o  Dorona Rosorvcir  whcn 

D r r  F i s h  and Jh-. V:np;ncir u rc  mnintaininE wc:c.kly v s r t i o r t l  snrnpling f o r  
terilpQraturo, DO, BOD, conduc t iv i ty ,  nnh t u r b i d i t y  a t  f o u r  stu t i  ens  i n  tho 
cnttae,o Grovc Reservoir .  

%lamotto Pol lu t icm S t u d i e s  

Wil lnmotto,  as w o l l  (xs ma j o r  t r i b u t n r i c s ,  i s  muipt:yined ak wookly i n t c r v a l s  
Spot  srimpling f o r  DQ and ROD ov?r  t h e  185-mile ronch L f tho  main-storn 

tho Corvri l l is  Laborc.tory. 

D o f i n i k  cvidonao of nn oxygen block i n  t he Lowor Willamotto i s  now 
This work w i l l  oontinuo u n t i l  inorc,r.swd r i v o r  'PPeurine; i n  the  snmplos. 

flmS followi.np; tho  f a l l  rrrins l ift tho block. 
study w i l l  revpal ,  f o r  the '  f i r s t  t i m u ,  t hc  oxnot circumstnnaos londing t o  
the formatic n nnd l i f t i n g  of t h o  Vti.1lamottc) p o l l u t i o n  blook. 

D r .  Ruokdr turminntud his s t u d i o s  of orgra ic '  p o l l u t a n t s  as potont id l  
f o r  f i s h  pothc,gons i n  u n t i c i p n t i c n  cf R t r i p  &st f o r  s tudy  n t  tho 

Thoso s t u d i o s  w i l l  bo rcsumod during 

1.1; i s  hopbd t h n t  t h i s  

' 

C o r t l m d  nnd Luot,wn LnbnriLtvrios. 
the nox t quar t c  r . 
z th ( - i l og . l ca l  S t u d i c s  

D r .  Ruckor cont inuod h i s  s t u d i c s  of t hc  l a r v n l  stut:os of NanophPtus 
Z h i n i c o l n ,  tho so-crll lcd '9snlmori poisoning f luko,"  i n  Cu t th roa t  *r~%t 

and f i n g k r l i n g s  n t  tho Orogon Grmo Coinmissicn's Alsor: hatohorye 
a d u l t  f luko,  noodod f o r  tnxcnomio , i d e n t i f i c a t i o n ,  
infected f i s h  t i s s u e  t o  hnmstorp:. 
site, and i t s  c f f u c t  upon thc  f i s h  in tormodia to  h!\st, wns undcrt3kcn s Q v * r e ~ l  
Y e n m  ago bu t  termi.nrited under t h e  prossuro  of mcirc? urgt n t  S t l l d i u s  

Tho 
wns (jhtflinc'd by fooding 

Tho s tudy  of t h i s ' ocmr )n  hatchorv Pqrn- 
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__ f41thclcp;icr.l m a t c r i u l  collected f rc  m diseitpad f i s h  a t  R n t i n t  cxnd 
Winthrop S ta t i rms ,  is bc ink  soctic,ned f o r  microscunic  s tudy .  

Water k a l i t y  S t u d i e s  - - 
D r .  Ruckcr mado s c v c r a l  t r i p s ,  upon rcquos t ,  E w  chcmicnl cnr.lysos of 

ha t che ry  watljr suppl ier ;  
carbon dioxide,  pH, and  c o n d u c t i v i t y  deturminat ic  ns a t  bo th  wator  s u p p l i e s  
t G  the Maricn Fc r k s  Hatchory, f r c , m  L i t t l e  Sard ine  h - u d c ,  .and from the  
W r t h  Sontiam River a t  Niagara. The Branch of GmL-Fish and H t c l i e r io s  
r eques t ed  similar .anal;ysos f r ( \ m  a number cf t h e i r  s t a t i r m s  inc lud ing  
Spr ing  Crock, Husum Springs,  Hagerman, Warm River,  and F?,nnis Nitrogon 
s u p e r s a t u r a t i o n  VJ~X found i n  t h o  watcr  s u p p l i c s  c l t  h,oth Ennis (133 par- 
c e n t  s a t u r a t i v i )  nnd Vr l r rm River (132 porcunt  saturstic n) --both ccncontrn- 
t i o n s  be ing  well ab(?ve tho noccptod uinper l i m i t s  tcllor:1:;od by trcwt. 
D e u c r a t i m  acccmplished by a mrd i f i ed  Vontur i  a t ’  EnnTs rt:diiced t h c  n i  t rcgon 
c o n c o n t m t i c n  tc, 119 p e r c e n t  sr.turr?tic.n., A j o t  type c,f in f low employed 
A t  V h r k  B i v u r  rsduccd tho  n i t r o g e n  c i n c u n t r a t i t n  i.n t h e  tpcughs t c  109 
p e r c e n t  s n t u r a t i c  ne 
s t c , t i cns  rcmained c l b s t  tc tho  uppcr t c l c r n n c o  t h r e s h o l d  c,f f i s h ,  It; i s  
be l i eved  th t  t h e ,  p e r s i s t e n t l y  h igh  rp-z-tnli+] if s t o c k  ropor t cd  f r t , m  b c t h  
s t o t i o n s  (and p u r t i c u l w l y  f r c m  E n d s )  might bo rcdpced b y  tho in s tn l lu t i c ’n  
of mom e f f i c i e n t  dcncrt i tcrs .  

The Cc,rps of Enginocra ruqizostod oxygen, n i t rogen ,  

The dogroo cf n i t r o g e n  s u p c r s n t u r a t i u n ’  a t  b o t h  

COLEhIE, N MROkA TORY 

Corp as S u b s t i t u t e  f o r  Salmon F l e s h  i n  Hatchory D i G t :  -- I---- , -  

. , I  

A shm-tn& of salmon f l e s h  and  v i s c e r a  at.,Colcrnnn, as a oonsoquonoo 
of t h o  reduced runs t o  t h e  Sacramonto River  l n s t  f a l l ,  emphasized tho  n o d  
f o r  a s u b s t i t u t e  f o r  t h e  salmon f l o s h  t h u t  a c m s t i t u t c s  30 ps rcon t  of t ho  
p r o d u c t i m  d i e t .  Carp a r o  r e a d i l y  a v n i l a b l o  f r o m  tho Sucramento F i s h e r y  
and, i n  view of fuvc rab le  r e s u l t s  r epor tod  from Colorado, t h e i r  f l e s h  
wns eva lua ted  as a s u b s t i t u t e  f c r  salmon f l e s h .  Tho ccirp were rccoiaod, 
s c a l e d  and i n  t k o  .,round.:-most of thorn boing  g rav id  femnlos.. Immo,diatoly 
upon r q c o i p t  a t  Colcwm, t& ctlrp were frc Zen i n  tho  snmc mannor o 5 spcbmcd- 
o u t  ac.lmon’ ca rcas ses .  b e  d i o t s  wero ground rind mixed d a i l y  oxcqpt t h u t  
Snturdny‘s fowl  oms grr,und F r i d a y  bu t  n o t  k i x c d  u n t i l  Snturdny rxlrningr 

L 

S i x  troughs , each  c ’ w t f  i n i n g  2,000 c h i n v k  sa1mc.n f i n g c r l i n g s ,  wcru 
used i n  the oxpurincnt .  Tho f i s h  i n  thrtjo t r i u g h s  v e r o  f o d  tho otnndrird 
s t c l t i c n  p rcdua t i cn  d ic l t  r;nd i n  t h t  rt;mnininp; t h reo  tho f i s h  werc‘ forl t he  
s m e  d i e t  i n  which c w p  was s u b s t i t u t c d  fcr c : , rcms.  Tho sxpcrimont was 
terminntod u t  t h e  end ( 2  olcven w w k s .  Alth(5ugh t hc p i n s  mado bv tho  
f i n g e r l i n g  salmcn f e d  tho  c m p  d i o t  wMoro gct (3. nn3. tho m o r t u l i t y  was n o t  
excess ive ,  a t  the  tirnc tho  oxpcrirncnt wus d i scont inuod thusc  f i s h  wcra 
obvious ly  abnormals k g r c n t e r  perccntnge of tho  f i s h  had bocc-mc dark,  
some c z l m c s t  b lack ,  f r equen ted  thc  lower end of the  t roughs,  nnd w e r u  vo ry  
d i f f i c u l t  t o  f r i g h t o n .  
on the  t r c u g h  bot tcm ant1 hcid L: “pinched” appearance i n  thL: abdominnl r0gion’ 

Many f i s h  swum l i s t l o s s l y  on t h c i r  s i d e s  c v  restQd 
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Thero vms nc cvidonco of anomin a s  detcrminsd by v i s u n l  i n s p e c t i o n  vf tho 
g i l l s .  
r ecc io ing  tho  scl'lrnim f l e s h  d i t , t .  
sQlm(,n w o r e  s u f f c r i n g  from a thyaminu de f i c iqncy  d i r e c t l y  ccrused by t he  
i n c l u s i o n  of 30 pe rcen t  c a r p  f h s h  in. t .hoir  d i e t .  

Ncaa of' t h o  nbova symptcms were ctlscrvod i n  tho g r w p  of f i s h  
I t  i s  be l iovcd  t h a t  t h e  f i n g c r l i n g  

llkon tho  cxpcrimcnt was terminatcd,  tho  n f f cc tod  f i s h  wcro plriccd 
upon tho prciduction d i e t  now i n  use  (which o r n t d n s  30 pc<rccnt sn.lmcm 
v i sco ra )  t c  dcttcrmino if' t h i s  d i e t  contn ins  enough thynmino t o  permit 
the f i s h  t o  recover  f r c . m  t ho  def io ionoyo 

_Optimum Time  f o r  I n i t i a l  Feeding of Chincck F ry  
-I_-- - - 

The oxporiment dcs igrod  t c .  os  t n b l i s  h t h e  aptirnun t i m e  f o r  t h c  f i r s t  
feoding of chin(>ck-snlmon f r y  wns cc'ncliided dur ing  t h c  c u r r e n t  quartor .  
Annlysis of tho dntn hus n o t  y e t  been co p l e t e d  but  i t  appear  
ev ident  t h a t  a sha rp ly  roducod growth rate and an inc reased  mor'ballby oan 
be expected when chinook f r y  are ru tn ined  on the  t r a y s  f o r  t o o  'long ~i. period. 
1t'i.s obvious ly  profernhP8 t o  romovu t h o  f r y  from the> trays be fo re  tbey  are 
rendy t o  f e e d  r a t h e r  t h a n  w h i t  and r i s k  misjudginy, tho  time a t  which the 
more advancod f i s h  are roady t o  take food. 
in,this oxperimont wcrc rentovod from t h e  t r a y s  ono wonk e a r l i o r  than  

subsoquontly could be fdund. 
l i m i t  of f r y  ramoval b u t  it probably would oocur j u s t  n f t c r  tho f r y  rsaoh 
the  staKu when t hay w i l l  not  congrcgato i n  the corners  nnd smothur. 

s f o c t s  from Feeding  n Storod  Mixed D i e t  t o  Chinook F inge r l ings  

qu i t0  

Although tho e a r l i e s t  f i s h  

II normal," no 8ip;nific:int  reduction i n  02. t h c r  ,erowth r a t s  o r  'mor tu l i t y  
This experiment; d i d  not  i n d i c a t o  thc  o u r l i o s t  

- - --- 
An exporirnunt was 'undortnkcn on  Mny 5 t o  dotcrmino thc  ndvorso o f f u c t s  J 

if any, from f c c d i n g  tho  Calcmnn produot ion d i e t  fo l lowing  6tOrng(? n f t o r  
n ix ingp  
Peaks of hutchory labor domnnds. 

Fooding s t o r u d  mixorl dic ts ,  if found suooessfu l ,  would reducc tho 

A t  t he  ond of seven  wooks, t h o  f i s h  f c d  tho  d i o t s  s t o r c d  f o r  v a r i n g  
Periods up t o  suvon dcys, show no s i g n i f i o u n t  d i f f c renco  i n  o i t h c r  growth 
r a t o  o r  m o r t u l i t y  i n  oompnrison w i t h  thu c o n t r o l  group r o o o i a i n g ' t h c  Snme 

I- lodr l i z o d  oochulnt ion of 
11s problom a t  t he  Coleman 
t-o d i f f o r u n t  t rcntmcnts  any 
n bnc, rmali t y 
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Usc O f  C i r c u l a r  Tanks as "P i lo t s "  f o r  Rearing Ponds -- -7 - 
. t  , 

An experiment was undertnkon cn A p r i l  22 t u  determine if f i n K e r l i n g  
chihook salmon r , a r c d  i n  6-f clot c i r c u l a r  8 t anks  wciuld prove more r cp resen ta -  
t i v o  " p i l o t s "  of c0mparabl.o s t o c k  inr t he  s t c t i o n .  r e a r i n g  ponds thnn n r e  
those hold  i n  tho  deep t roughs,  

This experiment  has n o t  prcrgresscd t o  the  poin2: where t e n t a t i v e  
conclusions &re warranted.  

LEAVEWJORTH LAPORA TORY 

Die t Evn l u a  ti on8 - 
* The 1949 d i e t  expcrimcnts wore undertakerl -on Apri.1 6. Although those 

experimonts have no t '  p roqressed  a u f f i c i e n t l y  to, war ran t  any  de t r  i l u d  
repor t ing , '  c e r t a i n  i n t e r e s t i n g  developments a r e  b o o m i n g  appnrento  
i n a d a i s a b i l f t y  of i n c l u d i n g  menLs a t  water tcmperaturos bolow 50 dogroos F * I  
r e p o r t e d  l a s t  par, has been confirmod, P, s i g n i f i c a n t  i nc reaso  i n  m o r t a l i w  
w i t h  no oompetnsnthg a m o l e r a t l a n  i n  growth r a t e  resu l t s  when f i s h  mals 
a t  the  10 percent Level are i n w r p o r n t e d  i n  t h o  d i e t s  of bluoback salmon 
f i n g e r l i n g s  a%' water tomporaturos below 60 degrees  F. 

Tho 

Experimentnl groups of f i s h  f e d  t he  i s o l a t o d  f r n c t i c n s  of  salmon 
viscera, i n c l u d i n g  eggs, i n t e s  t inal  t r a c t ,  * l ivar , ,  and m i l t s ,  i n d i c n t o  
t h a t  tha growth f a c W r " o f  salmon viscera i6 ocntu'inud p r i n c i p a l l y  i n  the 
eggs 0 

Hake, when s u b s t i t u t e d  f o r  hog s p l e e n  i n ' k h e  proauct ion  d i o t ,  make8 
.a s i g n i f i o a n t  c o n t r i b u t i o n  t o  tho grawth r a t o  of f i n g o r l i n g  blucbaok 
salmon, 

Opt imum Timc f o r  I n i t i a l  Feeding of  Blueback Salmon Fry 

No anemia has devcloped i n  thia d i e t  tn da te r  

-- - 
The cxperimebt  designed t o  determine ,%ho optimum time of f i r s t  

f e e d i n g  of  bluobaak aalnion was ooncluded. The y o a u l t s  i n d i c a t e  t h a t  
optimum g r m t h ' r a t e s  and l aw mwta l i t y  c n n b ,  ob ta ined  i f  tho fry a r o  
removed from t h e  t r a y s  a6 soon as t ho  f i r s t  f i s h  swims in  a normal 
u p r i g h t  positi.Cn f r c c  f r o m  t h e  bottom scroon. 

Frequency of Feeding 
, ,  1 

- . .  
The resul ts  ob ta ined  t o  d n t o  from an exporimcqt  designed t o  detarmine 

the  optimum f r o  qbency of f oeding smnl lor  bluebrl.ok salmon f i n g o r l i n g s  
ind ic f l t e  t h a t  the freqi iont  f'uedqnp, of s m u l l  s D a ~ k  i s  d e f i n i t e l y  advan tapous '  
F i s h  f e d  c i g h t  times pur day mode s i g n i f i c n n t l y  g r o n t c r  ga ins  i n  weif:ht 
than  comparable grcruper f e d  the  s w e  quqntity p # ? t f ~ o d  but less f roquont lye  

.When the fish had attcYincd a s i z o  of appraxlmately.  1,000 por pound, t ho  
growth rate m o n g  thc.sc f c d  o i g h t  times per  day dcc l inod ,  wheroas thoso On 
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f i v e  foodings pc r  dny showed a murkod a c o o l o r a t i c n  i n  growth rrito. 
Phase of t h e  cxpcrimont was discont inuod nnd t h e  oxperimcntnl  groups r o s c t  
w i t h  o m p a r a b l e  f i s h .  
f eed ing  f requencies  t o  determine the  optimum frequency of f eed ing  as t h e  
s i z e  of t ho  exper imenta l  s took inc roases .  

P re se rva t ion  of Hatchory D i c t s  by Mcthods Other Than Freez ing  

This 

The experiment w i l l  be cont inued usiny: t h e  same 

- -- 7- 

A ooopera t ive  experiment  w i t h  tho  Branch o f  Commercial Fishories  
dosigned t o  dotspnino the o f f e o t  of d i f f e r e n t  procossing methods upon 
r o t e n t i o n  of., t he  ‘v i tamin  co,ntent of slalmon v i s a o r a  was oonaluded dur ing  
the quarter.. 

Salmon viscere, was cDnvur.tod i n t o  moa1 by lypho l i z ing ,  vacuum, stroam 
qd‘ tunno$, dry ing  a t  100’ degroos F , .  Those weals were bound by 

the a d d i t l o b  of l’0 g o r c a n t  g o l a t i n  t o  produce at p a r t i c l e  s i z e  aoaoptablo 
t o  t h o  f;i,sh,. 

mnto thon lo  a c i d . d e f i c i o p o y  was found among thoso f i s h .  Thu lyphol ieod  
and va&m d r i e d  products  shmod  i d o n t i c u l  rcac t ionp ,  Tho mortalities 

oxoossive a f t o r  s i x  wooks of fooding  a l though the f i s h  showed no 
@vidonoc of a n  anomip or 
d Q f i n i t o  symptoms of a pantothonio a o i d  def ic ionoy as evidcnood by olubbod 
g i l l  filaments, 
vRCUwn-driod prodpots i n d i c n t o  t l ip t  ,vpcuum drying,  whioh i s  %much los s .  c o s t l y  

w ~ S  found definitely s u p o r i o r  t o  tho  tunnel-dr iod p r o d u o b  

Tho 100. degroe sa lpon  v i s o o p  mcal d i e t  produood a h igh  
Some evidenca .of, tlyp.rnine and a f t o r  four’yeekb. Pf fooding. 

norvou8 lnooordinnt ion .  Thoy d i d  oxhabi t  I 

Thc o logoly  p a r a l l o l  r e p u l t s  betwoon tho lypho l i zad  and 

lyphol iz ing ,  m y  produoe a cornpnrablo product.  ,Tho v+ouwn-driod? men1 

5 qf ’?Disintogrntor”  - f o r .  Hat,chory - Food Pr\?puraQ;ion 

A f  t o r  cyns idcrnble  oxporlmontation, tho R i u  t z  prebropkor-disintcgrator 
has been adapted t o  tho p ropnra t ion  of f rozon  f i sh- food  products ,  
modi f ion t ions .  i n  tho  dosign find thc  o p a r a t i o n  of t h c  mnohine wore roquirod 

OveroCmo t h e  v a r i o u s  d i f f i o u l t i o s  mcountorod.  Tho machinc, as now 
and obernted,  w i l l  roduco f rozon  blooks of boof. l i v o r ,  hog liver9 

Minor 

Or salmon v i s o o r a  t o  a p n r t i o l o  s i e u  suit i iblc? f o r  fooding  through a 
3/32-inoh holo diamoter  r i o o r  a t  tho r u t o  of 100, pounds evory f o u r  minuto80 
Hog sp loon  i s  reduood a t  th; r a t o  of 100 pounds i n  throo  minutos. 
P E r t i c l e  s i ze  i s  producod a t  R s l i g h t l y  slwar.,dolivcJry r a b ~  

A smalbr  
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EASTTFU'T FISH CTJLTURAL INVES TIGATTONS * 

Eugene 'We Surber, Chief w 

FIELD STUDIES OW SMALLMOUTH BASS SWUlUS 

A cooperative agreement between the S t a t e  of West Virginia 
Conservatic n Commission Depurtment and tho F i s h  and VJildlife Sorvice 
was drawn up f o r  f i u l d  s tud ies  on smallrnruth bass streams including 
c r e e l  oensus work, observations on growth r a t e s  of smallmouth bass 
end o ther  species  of f i s h  i n  c e r t a i n  streams, r e s u l t s  of stocking, 
and s t u d i e s  on n a t u r a l  propagation, 
S t a t e  of West Virginiar appropriated $5,000 f o r  the conduct of t h i s  wcrk 
which was '  supervised j o h t l y . b y  Mr .  Eugone Vf. Surber, Fish and WYldlif'o 
Service and Mr. P.. A. Seywn, West Virg in ia  Conservation Department. 
These f i e l d  s t u d i e s  & r e  .a continuat,ior) of thoso begun i n  1936 nnd dis- 
aontinued during the w a r ,  

During the fiscal year, 1949, the 

19.8 -%ishikg weuson, %st s'ecti'cks 'we& rees  tabl ishod 
on the  South Branch o f  the, Potomac River near RoPmey, West Virginia  and 
on two eect ions of the Cncppon River.. The upper s e c t i o n  of the l a t t e r  
stream involved an in tens iqe  study of 5.6 milos of' the upper Wcapon 
River dt Caoapon Bridge, whilo droel  census and other  f i e l d  data  was 
co l lec ted  on a 7.4 m i l e  sec t ion  of the Cacapon River a t  Largont, West 
Virginia. The primary objec.tives i n  the f i e l d  s h d i e s  of thoso s t r c a m  
were t o  dote 'kdns 'tho compositicn of the fishermanf s calxh, tho quant%ty 
of f i s h  removed fromh given, length  of stream and hclw good the f i s h i n g  
i s  i n  those streams. 
sections.  Fishermen using the  t e s t  s e q t i o n s  were required t o  f i l l  0u.b 
a r e p o r t  showing the c a t c b s  of eaob species of f i s h ,  %he number of 
undersized bass cuught. and the number of hours f i shed  each day. ' ?.'he 
t e s t  s e c t i o n  on the  Sou'th Branoh of thc: Potomo was 4@1 milos i n  length. 
The average poidth of $he stream.was ,154 f a c t  i n  the s e c t i o n  and the 
avorngo flow was about M O O '  pubic f e o t  per s occadr 
South Branch involved , I n  I t h i s  8 tudy i s ,  regardad as a fine smallmouth 
buss stream. Catch reaomjs during 1948 showed. t h a t  bass, both smallmouth 
and largemouth, were far nuhumbsrod i n  the catch by yollcrw b e l l y  sunfish 
and rock bass. 'The $ o t a l , & t c h  of l e g a l  f i s h  was 2,105 during 1948. 
Of those, 367 wera h g k l  size smallmnuth boss find 50 were l o g n l  s ize  
largemouth bass. The catch of smallmouth bass amounted"to 17 per' cent  
of the t o t a l  ca tch  and t o  86 of tho speci'es ' p e r  l i n o a l ' m i l o  of strc;am~ 
Sunfish oomposed 43 pqrcent and rock bass 25, peicent  of tho t o t a l  l o g a l  
catch o r  about 12 sunf i sh  apd 8 rock bass porcont+ 
man18 day was"7.9 ho,urso Tho t o t a l  numbor of hoiirs spont f i s h i n g  i n  
the South Branch t e s t  sec t ion  was 4,499 h o w s n  
hour was 0.51. ' 

A man was employed, tt p a t r o l  each of the three  

Tho sec t ion  of tho  

I 

Tho avorngc f i s h e r -  

The catch per fishormnn 
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I n  1940, CI c r e e l  census had. bocn tnkon i n  t h i s  sco t icm bcforc  thu 
size l i m i t  c$n smnllmouth bnss wns reducod i n  1943 from a fork- lcngth  
Of 10 inchcs  t r l  R fork- lcngh of 9 inchcs.  Major chnnges took p lace  i n  
the composition of thc f i s h  popula t ion  aocording t o  tho c r e o l  consus 
rc:cordS. Tho cn tch  of unders ized  sma l lmwth  bass docronscd from 940 
in 1940 t o  165 i n  1948, i n d i c a t i n g  n 82.5 dcorcnse i n  the populrAti .  n 
Of small buss3 and t h e  c r r tch  of rock inorcasod  from 22 t o  685, i n d i c a t i n g  
a 2,660 p e r c e n t  inoroasc  i n  t h e i r  p o p u l a t i \ n ;  and the  critch of s u n f i s h  
increased  frcm 463 t o  901, i n d i c u t i n g  a 195 porcdnt  i nc rocso  i n  tho  , 

sunf i sh  populat ion.  It  was concluded t h a t  smnllmoi1th Bass f i s h i n g  i n  
the South Branch was on t h e  doc l ino  cnd l i k e l y  t o  bcoomo wcrse as thoso 
sPQCics a r c  rep laced  by rook bass and sunf i sh .  

Tho s i t u n t i o n s  i n  t h e  upper  and l a v e r  t o s t  s e o t i o n s  on the Cacapon 
River a r e  s i m i l a r .  Tho upper soot ion ,  which avorugos 94 f e e t  i n  width,  
f l o w  226 c.F.S., a oatoh  of 2,021 lclgal f i s h  of a l l  k inds  wcrc r epor t ed  
by 294 f i shunnan i n  1948. 
f i s h  per ang le r ,  0.6 f i s .h  por hour, m d  343 f i s h  por mi lo  of s t roamo 
The Q v e r n p  f i s h e m a n ' s  dny w a s  7 hours i n  lonqth.  For  t h e  5.9 milo 
Of' st roam i n  t h i s  soc t i cn ,  tho c u t c h  of ? i s h  reprosontcd  30 por ncro nnd 
33*5 l o ~ n l  smnllmcuth bc*ss pcr l i n o c l  m i l o  of strckp. 
sl-W'ish made up 43 nnd 37 peruent  r e s p o o t i v e l y  of t h c  ontch  of l ogu l  
f i s h ,  and smallmouth has6 modo up 9.8 peroont  of thc: t o t n l  cntcti O f  
lsPl f i s h ,  

"hey f i s h e d  3,497 hours f o r  a ca t ch  of 4.1 

Hook bass and 

Lcgal s i z e  smallmouth bass madc up n l n r g o r  pcrocntnpo of  the.. 
'qtch i n  tho lowore t o s t  s o c t i m  a t  Largont. 
avernged 109 f o o t  i n  w id th  and  s t ronm flow da tn  show m avoragc  f low 
Of' 548 C.F.S. 
in 2,476 hours of f i s h i n g .  
nverQgo fishcrmnn's day of ,6.7 hcurs ,  - 
repreEontod only  aO1 .percent ol' t h o  to tn ' l  da t ch  w h i l e  i n  1948, 15.3 
Peroent of a l l  l o g n l  f i s h  token werc smallmouth bass ,  i n  1940, howovar, 
l e g n l  size w a s  10 inohes cnmparod w i t h  9 inchcs  i n  1948. . Reduction of 

bnss Popu la t i .  n s i n c e  on ly  45 unclursizod s m l l m c u t h  bass woro ropc-rted 
ca'Jphl; i n  1948 C(mpurod w i t h  179 i n  1940. 
incranscd f r p m ' u  crltoh of 270 i n  1940 t o  650 i n  1948, 
modernte incrcr$$a  i n  the t o t n l  outoh c t f  s u n f i s h  frclm 805 t o  959, b u t  
tho tnko dropped frr:m 0.7 f i s h ,  per  hours i n  1940 t o  0.4 i n  1948,. Growth 
rates of smallmouth bnss i n  thuso s c o t i c n s ,  os rovonlod by sonlos  collected 
in 1947 and 19&, were compnrod w i t h  growth r n t o s  rqoordod i n  thr: period 
Prior t o  r eduo t i cn  i n  thc, l o g a l  s i z o  l e n g t h  from 10 inches ' t o  9 inches t  It 
tost seo t ions  t h n t  growth r a t e s  hnd n o t  inoronsod s i g n i f i c m t l y  * 5  n rusult 
Of t ho  roduot ion  i n  the s i e o  l i m i t o  
'lumbOJrs t o  oonipeto w i t h  tho smallmciuth buss t c !  such nn dx tcn t  thfkt an  i n -  
c r c Q s C  i n  growth r n t o  was n o t  brcqp,ht n b w t  by  tho roduot ion of lcF,al size 
l imits  

The stroam i n  t h i s  s e c t i o h  

Tho totc.1 cn tch  of 2 ,151  l o g a l  f i s h  w o r t '  r c p c r t c d  caught 
Tho c n t c h  por  hour was 0.9 f i s h  dur ing  an 

Lof;al smallmouth hnss  - i n  1940 

5izc l i m i t  t o  9 inches  brought  about  a g r m t  r u d u o t i m  i n  the  

I n  t h i s  s e o t i c n ,  rook bass 
Thero wns a 

appa ren t  frc.m tho s t u d i o s  i,n t h o  South Rrcnoh and the  uppor CacaPon 

Rook bi.iss c;nd sunf i sh  irrcroasod in 
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A d e t a i l e d  r o p a r t  e n d t i e d  "The Cntches of F i s h  i n  'Itnto 'sma2ltnou.tth 
Bass Streams i n  West Vi rg in i a , "  i s  t o  be publ i shed  by, the  West V i r g i n i a  
Conservn ti i n Commis s icn. 

EFFECTS OF INSECTICIDES AND CHEMICALS ON FISH 

During tho  ymr,. t hc  t o x i c i t y  of %he f o l l c w i n g  insecticides t o  
fish w e m  t o s  t k d  i n  lnborcbts?ry experiments  : Parathion,  rothano, 
methoxychlor ahd rotenone i n  i t s  s e v e r a l  frirms. Tox ic i ty  of 25  
p e r c e n t  we t tnb lo  pwath ic-n  was t e s t o d  c n  small f i n ,q r l ing ,  b l u o g i l l  
s u n f i s h  abou t  two inches  i n  l e n g t h  i n  aquar ia .  
k i l l e d  fit t h o  last l e v e l  used (0.05 p n r t  pe r  m i l l i o n ) ,  and n e a r l y  all 
were k i l l e d 1  a t  0.04 p a r t  por mil l ion .  
less, fen o r  n o  f i s h  died.  It was concludod t h c t  abou t  0.04 p n r t  
por  m i l l i o n  of wettable parcithica r ep re  strnts approximately t h e  th re sho ld  
level. * Thc experiments  was c a r r i e d  out  i n  a q u a r i a  con tn in ing  . *  2 0  l i t e r s  
of water s tocked  w i t h  t h r e e  o r  fGUP b l u e g i l l  sunfish each. All experiments 
were perfcrmcd i n  t r i p l i c a t e .  Rothane, 07 DDD was t t , s to$  on , two i n c h  
b l u e g i l l s  i n  t h e  same mpnncr w i t h  concen t r a t i cns  ranging  f r c m  0.05 t o  
0,2 p a r t  p e r  mill ion. .  A t  0.05 p u r t  per m i l l i r n  of t h e  puro chemical, a l l  
f i s h  were a f f o c t e d  nnd 20 pe rcen t  died.  
m i l l i o n  and 0.0125 p n r t  pc r  m i l l i m a  
w e r e  added t o  aquaria con tn in ing  b l u e g i l l  f i n g u r l i n g s  a t  r a t e s  ranging  
frcm 0,025 t o  0.10 p a r t  pe r  mi1lic.n w i t h  t h c  f c l l o w i n g  rc3su14;s1 A l l  ' 

f i s h  werc k i l l e d  a t  t h e  r n t e  of 0.15, 0.10, and 0.05 p a r t s  pc r  h i l l i c n ,  
A f e w  f i s h  su rv ivod  a t  the 0.026 p n r t  pc r  m i l l i o n  level, It wcs con- 
cludod t h a t  abou t  0.02 p a r t  pe r '  m i l l i c m  mo thc,xychlor v1n8 ncnr  t h c  
t o x i c i t y  t h r e s h o l d  f o r  small f i n g e r l i n g  b l u o g i l l s  Q 

ETearly n l l  f i s h  woro 

A t  0.03 p w t  pe r  m i l l i c n ,  o r  

NG f i s h  d iod  a t  0.025 p u r t  per  
Flethexychlor i n  acetone s o l u t i o n s  . 

ROTENOYE E%MX?Ii\??7~TTs 

' Extcns ivc  t e s t s  were made w i t h  scvor f i l  f'r,rms of ro tmr)nn .  k 
rotencme paste dcvc l cpcd i n  tho Iks t wns corcprirod w i t h  omuls if i n b l e  
r o t e n m e ,  5 percent6  m a n t i t i c s  cIf t h e  pas te ,  rlf unknown ccntunt ,  
except  t h a t  it conta ined  rntoncine ond Qcetnno, r cng ing  frcm 2 p a r t s  
p e r  m i l l i o n  ' t c  0.063 p a r t  pur nillic n vere  t u s t c d  np;ciinst @ m u l s i f i a b l e  
rotencmc of a h u w n  5 porcent  c ($ t en t .  The t e s t s  shuwwod th:,t t h e  r o t m o n o  
con ten t  of tho wc t tnh le  pnsto was abcut 2.5 p e r o m t .  fit ahout 70 F, and 
a f t c r  22 -houro, the pnste  was approximr t o l y  hn)f as e f f e c t i v e  as emulsiflaabl' 
rotenone, 5 percent .  A t  fwr  hcurs  the  pnsto was n'hrut 1/3 ns o f f e o t i v o  
e m u l s i f i a b l e  rotenone ind icc ; t ing  th :  t it was slcwcr i n  i t s  o.ct5.cn pcjr u n i t  
of rotenone t h n  tho ernulsi.cn. During Uctcbor unr3 Nc;vombor, 1948, a s e r i e s  
of cxperiments v.701-e perfcrmed t o  detcrinino tho r a t t i  n f  ponutrathc,n of 
d i f f e r e n t  f o r m u h t i c  ns  u f  rcJtenonc i n t c  tho wntor. 
i n  t h e  v i c i n i t y  nf t h e  Loetcwn, Wcst V i r g i n i a  S t r t t i m ,  which had f i l l o d  
w i t h  vrater t o  depths  cf, 40 f e e t  n r  mtro wnterc: usud i n  thc  study. 
rc tenone  was t r i e d  i n  thry?,  qua r ry  holes  whilo wcttrLb1a paste whs t r i e d  i P  
two c t h e r s .  
rcltenone was a p p l i e d  a t  tho  rate u f  1.56 pounds pcr  a c r o  foclt o r  0.5 p n r t  
p e r  mi l l i on .  One hour a f to r  tror.tmont t h e  wntor WLS t o x i c  a t  20. f e e t ,  
b u t  non-tc'xic r t .  30 o,nd 40 f e e t .  Two nnd ffwr r:r,ys n f t c r  t rua tment  t he  

0 

Abandrtned quar ry  k l o s  

F3nuls5.fiab1@ 

In one q u w r y  hole w i t h  f, maxfmwn depth of 42 f e o t ,  emulsif iobl '  
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water wns  t o x i c  a t  the  su r face  nnrl n t  2 5  fot:t, b u t  n tn - tox ic  n t  30 nnd 
40 f e e t .  
i n  gcncral ,  i t  cnn he s a i d  t h a t  omuls i f i ab le  rctencnc?, appl icr l  a t  0.5 
Part  p e r  mi l l i i l n  t o  thc; vrLItor i n  thaso quar ry  hc l u s ,  f n i l c d  t o  ponotrnto 

a dopth of n b w t  30 f e e t .  Expcrimontnl clvidanco rcr;nr4ing thct 
of s e t t l i n g  of d i f f e r e n t  formulu t icns  of rc*tonono was ubtr.i.ned i n  

Ccmplote d o t o i l s  on t h i s  work have nc t bocn nsscnhlcrt, b u t  

tube o r  pipe,  3 inches i n  i n s i d e  dinmetcr find 10 f c o t  lcng,  w i t h  a 
wide-mouthcd q u a r t  f r u i t  j a r  nttrrchcd t o  tho bc#ttr.)m cf  tho  pipe and a 

i n  t es t s ,  from esonping frcm tho  j n r ,  whore thcy cculd bo r e a d i l y  
Observed, t o  tho  i n t e r i c r  cf the  tube  abovor 
m Q t o r i r l l s  war0 in t rcducod a t  tho  t c p  of t h e  co1wrm of wntur, cnd tho  

f i s h  a t  t h e  bottom c .> f* tho  t;en-fcut pipe were recorded. I n  t h i s  way, 
it wn6 p o s s i h l c  t c l  dcmc ns*troto the t omulsif ia1, le  rotonono,* 5 parcent ,  

p"sxible  t o  tlcmc n s t r n t e  thrlt  3 pcroont  wot tab lc  rotoncnc pas to  s e t t l c d  
in hard wntcr  f r t s t c r  thnn cmulsif iablc;  rcttcncnc., 5 pcrc  n t ,  t ~ o n  though 

Uquariwn oxpcnrimc,nt;s. 

n t  t he  t o p  of tho j a r  t o  provent  b l u o g i l l  sun f i sh ,  which w o r e w d  

Dif furont  r o t c m n o  

it  t r c k  f c r  t h o  r o t o n m a  mntor in ls  t o  s e t t l e  dcwn nnd k i l l  t h e  

ni(1rc r r lpidly i n  s c f t  wctor  tkcm i n  ho.rc1 n r t e r ;  I t  V ~ S  a l s o  

wettable rc tcnunc  pas t e  wris nL\t :is rnric! i n  it's l c t h o l  n o t i c n  i n  

The ratc! of pcnc t r n t i t - n  of omulsif i a b l o  rcltonon'o i s  of p n r t i c u l n r  
intcjrost boccusc c*f t h o  pi1ss,it?lc USC of t h i s  f c r m  of rotenclnc i n  n i rp l ano  
Drnying, 



showed no ill ef.fcc.ts on f i s h .  One largcrnouth buss p(Inc1, t rLLtod c,n 
t h r e e  occasions w i t h  n ig ros ine ,  a t  ton  pounds por acre, pro?uced 
eve r  7,000 largemouth bass  . 

A number cf experiments  wera c3cncluctcA w i t h  2 , b D  t c  dctormino . 
how t h e  o o s t  of u s ing  2; 4-D. cn emergont a q u a t i c  p l a n t s  miKht bo rciluccdr 
With good oovcruge o r  c m p l o t e  w e t t i n g ,  i t  was frun.1. t h c t  2,4-D i n  
t r i bu ty lphospha te  and kornsene o r  f u e l  o i l  wns s t i l l  e f f o c t i v o  a t  a 
065 percen t .  l e ~ ~ s 1 ,  of 2,4-D. 

The spdium'  s a l t  2,4-D i s  . idea l  f o r  u se  t n  b rmd- lea fed  p l a n t s  
w i t h o u t  t h i c k  waxy cca ts .  
e q u i v a l e n t  Level, was t r i e d  c.n o, v a r i o t y  of  p l r n t s ,  which  inc luded  
smart weeds, marigolds, burroed, and wntur c r e s s .  The sc'dium s a l t  
d i s s o l v e d  i n  wnter a t  a s t r e n g f h  of 1.0 p e r c e n t  ( m i d  cquivnlont )  had 
l i t t l e  e f f e c t  on c n t - t a i l s  End s o f t  stem bul rushes .  

This h i g h l y  s o l u b l e  form, a t  a one p e r c e n t  

PROPAW TION OF POND FISiIRS 

During t h e  Spr ing  of 1949, t he  fo l lowing  f e r t i l i z e r s  were t c s t c d  
i n  t h e  l a r g e r  warm-water ha t che ry  ponds of tho S t r i t i cn ;  10-6-4 ino rgan ic  
f e r t i l i z e r  a lonc  and i n  ccmbinctioii  w i t h  0.1 p n r t  per n i i l l i on  mangnnesc, 
barnyard  manure a t  t h r e e  tons  por acrct, b l u e g r a s s  p lus  phosphorus p lus  
ni t roRon,  and Vigoro, a ccmmercinl inclrppnic f o r t i l i z o r .  All c.xpc.rimt.nts 
were performed i n  t r i p l i c a t e  as i n  previous yc"trso These pcnrls were 
?tcuAreil w i t h  e i t h e r  lnrgomcuth t r A s a  frv c'r smnllmouth buss  f r y  us  t huy  
wero a v a i l a b l e .  Roginning A p r i l  28, wattr s nrnples were c o l l o c t o ?  a t  
ten-day i n t e r v r l s  f r n n  15 of thtsc? ponds f o r  ctnnlysis.  Tho fo l lowing  
elements  c r  cornpmnds wero detorminc?; l$mnonia n i t r o g m ,  n i t r r ; t c  
n i t rogen ,  ' i ' rgunic  n i t r r  gcn, s c  l u b l o  phosphorus, cnlcium, rnngn~,siiim, 
s u l f a t e s ,  i r c n ,  mmganese, b n r c  n nnrl ooppc r. I n  c ddi t i rm,  dissc lved 
oxypen ccmtcnt', f r co  curbr,n dioxirlo, rnothyJ. ornny-o n l k a l i n 5 t y  cnrl 
t u rb id i . t y  wcre determined. Tho f in r r l  s r r i o s  o f ,  watcr ~ n n l y s o s  wcre 
tnkon  on Junt 21  nnd t h c  d r a i n i n g  c,f t h o  ponp's was bcgun on Junc 29, 
1949. Dr ta  frlr thoso  cxpt r imonts  hrivo no t  V e t  bccn ocmpilorl, h u t  
results will 1 e ccmbincd with..: Ptn f o r  s u w r a l  s t a s o n s  d ~ t ? . n g  Imck 

. t o  1941, f c r  a p u b l i c n t i o n  on t h e  f e r t i l i z a t i o n  c f  hntchory ponds9 

The goal of o u r  f c r t i l i z a t j c  n cxpcrimonts h:is bocn t o  c o n s i s t e n t l y  
pro?ucc wator  blocjms i n  har:lwator ponfls s i n c o  maximum f i s h  procluct inn 
cnn be  ohtnineil  undcr  thosc ccnrl i t icns .  Thc 1949 schedule  LS i n  praviWS 
y e a r s  f a i l ed  t o -  pro6uca w u t c r  hlovms, excop t  i n  t h o s u  ponds. whioh prasusscd 
them l r t s t  year* H c m e m r ,  b o t t c r  undarstnnding of $ha o( ndi . t i .  n s  undcr whicln 
water blocm form hnvo bocn obtr.ine? (-w( r rl. p( ric,rl of scvorril  yonrs. I t  
is known t h a t  wntor  blocms cnn bc : . r t i f i c i ? l l y  prcducf3.l by k i l l i n g  
coarse wocds w i t h  sorliwn a r s e n i t e  o r  the: 4cstrucSiOn of Chnra i n  pc'mds 
con ta in ing  t h i s  coa r se  algn w i t h  copper s u l f n t o .  Futuro  experimonts 
w i l l  i n c o r p c r n t e  ubsciluto c c n t r o l  of pond scums und cnrtrse P o p t a t i o n  

- 
w i t h  cherni'culs, 
I t  i s  now k n m  
rates  up t o  300 
t he  prcblem. 

e i t h e r  scdium n r a e n i t e ,  copper s u l f a t o ,  o r  n i g r o s i n o .  
€hc t  hef v y  a p p l i c n k i r n s  of i n r r g n n i c  f e r t i l i z e r  fit 
pr.'rm:ls por cicro pe r  npp l i c rAt ion  is  n c t t  t h o  cinswer' t o  
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STUDIES ON THE POLLUTION OF THE SJIENAYDOAH RIVER 

Phys ica l  and chemicnl annlysos wora continu,e$i a t  e , l o v ~ p  Stnt . icqs  
from above the  Eilerck Company p l a n t  t o  tho  mouth of' tho  Shennndnah River. 

t o  October 1, 1948 v e r y  l i t t l o  change was ev iden t  i n  r i v e r  con- 
d i t i o n s ,  Dissolved oxygen, pH, and carbon d ioxide  wero w e l l  w i t h i n  
l i m i t s  t o  suppor t  ,f.isb l ife. .  However', 4.2 t o  0.6 p a r t r  ,per m i l 1 i c . p  
z i n c  were. p rosen t  i n  t$-~c riwr.  On .October 1, the  AmGrican Visoose 
Corporc,tic?,n, Frrmt Royal, R i rg in in ,  ins ti t u t c d  f u l l  timo trm,tmon$ Of 
i t s  e f f l u e n t s  nnd, improvement i n  r i v u r  c m d i k i c n s  wns fcund by qunnt i t ivo  
9tWlies a f to r  t h a t  timo. , fuan$i ta t ivo bottom sn,m.plos ,wore tckon when 
Poss ib le  t o  dotermino tho c f f c o t s  of p o l l u t i o n  cn f i s h  organisms. 
t aboru to ry  tox ic l , ty  -toxperiments were iilso porfc rmod t c  dotormino tho 
t o x i c i t y  of z inc  t o  f i s h ,  s n n i l s ,  fmd h o l g r n m i t o s e  .Lnrgorncuth bass  
and b l u e g i l l  t p l o r a t e d  10.0 p a r t s  por m i l l i o n  cf zino f o r  t h i r t y  dnys: 
anQi ls  woro k i l l c a  i n  5.0 p a r t s  pc r  m i l l i o n  of ,z inc i n  2 4  h c u r s j  
h@lgrammitos to1crutt;cd 100 Rr,rts por m i l l i o n  of e ino  f o r  t h i r t y ,  days, 
MRYfly nymphs to.lona4md 10 t o  2 0  p n r t s  por m i l l i l n  of z inc  nnd cnddis 

t e r n  ab lo  t o  s u r v i v e  i n  wq te r  contikining nc)t mcrc than 0.5 p n r t  por m i l l i c n  
Of zinc, nnd daphnia ,onl,y Oo2, p a r t s  pc r  m i l l i ~ n .  F i s h  were placed i n  
l ivcboxes a t  t h e  vnric.us Stat ic ins  a long  thc  r i v o r  t o  dctcrmino whothor 

would l i v c  c c n t i n o u s l y  i n  tho r i v o r  water . .  I n  goncrcl ,  t h e  f i s h  
W O r Q  nblo t o  l i v e  i n  tho  l i v e  boxcs b u l m  tho  Viscose p l a n t ,  b u t  thoy 
f a i l e d  t o  grow # in  thorn. 
ab@VC tho  V i s  caso p l a n t  n o t  on ly  maintainad thomsolvos i n  good cnndi t ion ,  

in B i z 0  and weight.  

in tho lcwor Shenandoah River .  
arc beginning t o  appear  i n  l i m i t e d  numbors a t  nll Stnkions~ 

cveyJ thurc  remains a n o t i c e a b l e  absonco of mayfly nymphs and s n a i l s o  
uinn@ws roappoared i n  considorablo numbcrs :wd hu;w a lmost  rcgnined  

formcr abundnnce. Sinco full time t r ca tmen t  WQS s t n r t e d ,  Zinc 
seom8 t o  have been roducud t o  n s t n i s f a c t o r y  lovo l  nnd ether phys iaa l  
nnda cholnical cond i t ions  apponr s n t i s f r , c t o r y  fc,r  suppor t ing  a q u n t i c  l i f e .  

l a rvae  woro nh le  t o  t o l o r n t o  100 p n r t s  pc r  r r . i l l i ( ~ ~ ~  S n a i l s  (N i toc r i s )  

On the  o t h u r  hand, f i s h  in a l i v o  box one mile 

food passirig thrcxgh tho s c r s e n  onclosuro,  b u t  a c t u u l l y  incrcusod 

Studios  s o  f n r  'during %ho p u r ,  p o i n t  t c  c rns idu rab lc  irnp,rovomcnt 
Rottom nnimrils of tho b o t t o r  f i s b  food 

HOW- 

Fishinp; on tho  riwr hns incronsod oonsidorubly du r ing  thc p a a t  Year* 
It i s  r,eported t h a t  qu i t e  n nunibor of f i s h  (most ly  rcugh f i s h  suoh ns, 

ontfffih; and cnrp, b u t  on ly  n fow bass, s u n f i s h ,  m d  ornPPics) 
been cnught by. f is.hermon from Morgnns Ford Rridgo t o  F ' I i l lv i l l*  J 

In Juno, 1949 t h o r s  npponred t o  bo onough fcod,  p r i n c i p a l l Y  Smnll 

Weat Virginici. 

minnoWs, cnddis  f l y  nnd midge f l y  ln rvas ,  t c  s u p p o r t  a oonsidornblo 
humbor of bass. 
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MICROBIOLOGICLL LfiBOR' TORY 
S. F. Snieszko, Chief 

GENERAL 

In r e p e a t e d  t r ia l s  a t  he town ,  small brown t r o u t  ( f i n g e r l i n g s  and 
small y e a r l i n g s )  havo shown a markad d i s l i k e  f o r  r a t i o n s  con ta in ing  
eulfamerazine,  a8 evidenced by v e r y  poor growth, VJith such, f i s h ,  
t r ea tmen t  of f u r u n c u l o s i s  w i t h  su l famcraz ino  is. d i f f i c u l t ,  I n  
January and February,  1949, in+ a n  s x p r i m e n t ,  sm1.1 brown t r o u t  
f i n g e r l i n q s  ,grew s e n s i b l y  as w e l l  on r a t i o n s  cont inging  a l a r g e  
doso of eulfnmethazine as on t h e  r a t i c n s  w i t h o u t  any drug,  This . 
means tha t  they  took  t h e  drug r e a d i l y  and t h a t  t h i s  ratkr new 
sulfonamide i s  e s p e c i a l l y  worthy of t r ia l  i n  t h e  t rea-n t  of 
fu runcu los i s .  i n  brown. t r c u t -  It .  a l s o  should  havo f u r t h e r  t r i a l  w i t h  
brock t r o u t ,  i n  conjunct ion  w i t h  su l famcraz inc .  A r o p o r t  on t h i s  
exporiment has been p r e p  r e d  and submi t ted  f o r  pub l i ca t ion ,  

An a p p a r e n t l y  newhmethod of  prcpr r i n g  .graphs f o r  p u b l i c a t i o n  
w a s  found. and c b r i e f  acocunt .  s e n t  t o  Science.  (J, S I  G u t s e l l )  

F'ROPHYLAFTIC TRW Tt'E?'TT OF', TRUTJT DISE: SES 

During t h i s  f i s c c l  yenr wps completed t h e  second and s t a r t e d  the  . 

Tho r e s u l t s  coihiplsted dur ing  tho  
t h i r d  s e r i e s  cf t es t s  on the  prophylaxis  of f u r u n c u l o s i s ,  g i l l  d i sease ,  
and e x t e r n a l  p a r a s i t i c  i n f o s  t a t j o n s  (I 
ca lendar  y e a r  of $1948 i n d i c u t c d  thr i t  : 
of outbreaks of g i l l  discc,se; sulfasporazinc; rcduced t h e ,  ou tbreaks  of 
fu runcu los i s ,  and  o r a l  immunization npn ins t  f u r u n c u l o s i s  was n o t  
e f f e c t i v e .  Resu l t s  ob ta ined  w i t h  t h o  ncw l o t s  of t rwt  .luring the  
f i r s t  two quarters  of 1919 i n d i c a t e d  t h e  pyr idylmorcur ic  a c g t n t o  i s  
v c r y  promising as a p rophy lac t i c  a w n t  a g a i n s t  gill dissnsu  ..and 
e x t e r n n l  prc,tozoan infeckicms . 

Roccnl rc4ucod the  inc idence  

ULCER DISFJLSE 

k complete s t u d y  was made on tho  c h a r a c t e r i s t i c s  a n d  pa thogen ic i ty  
of a bactcriwn i s o l a t e d  from cutbreaks  of u l c e r  disease,among brook 
t r c u t .  Thc suggested nnmo f o r  th i s .~ l%c to r ium i s  Hcmophilus pisciwn, 
One paper on t h t  e a r l y  s t u d i e s  of t h i s  disoass is i n  p res s  i r  
TransaEtic-ns of t h e  l 'aer icun F i s h e r i e s  Sucioty,  Vol. 78, nnd unclthor 
i s  a b w t  ren4y f o r  piiblicaticm i n  tho  Journa l  of Racter iolngy.  

WLS TE TEST OF TIjUTJT TN'i TED 191 TH 3ULFAA!$RA.ZINR 

Rain& &cu t  y e a r l i n g s  were f e d  f o r  10 duys food con ta in ing  
su l fameraz ine ,  A t  t h e  end of t h i s  p r i v 4  t r  u t  wcrc d i s t r i b u t o d  f o r  
t a s t i n g  among t h e  personnel  c f  t h e  S t a t i o n .  
had bocn d e t e c t e d  betwoen t h e  t r u u t s d  and c o n t r o l  t r o u t .  

No d i f f t r c n c o * i n  t r t s t e  
(SI F, Sniaszkd). 
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THE NTJTRITIONlL RE 'TTIRE~\I*EnTT OF FlSHES 

_The Vitamin Roquirorccnt r f  Trout - 
By mothcds prr;vi,r i is ly  dosoribti?, t ho  rcql i i rcn-nts  of t h r e c  spcciu's 

'If' t r o u t  (brcl  k, hrriwri nn4 rninhcv)  f o r  f o l i c  n c i 4  tvero s t u d i e d .  

Of' t r o u t  'wore fed d a i l y ,  mnximuni s t c r n r w  wcis r i c t  rc?chcJ't.: Pho curvt3' t)f 
liver storcirw versus dietr i rv  ~ c v c l  of f o l i c  3cic1 d id .nr . t  1o.c.c.l o f f  ~ v u n  
't th-is l u - r c l  (g t h o  vi tnmin.  It  was ooncluded t h n t  a t  l a n s t  t h i s  am<wnt 
Of' f o l i c  a c i d  must bo  f e d  t o  trc-ut.  
'"und h a 100 porcont  beof l i v o r  d i e t .  

I t  VjQS 

thr:t even th(.ugh l e v e l s  P S  h? r$i n s  1'75.2 micrccrnllis per  k i logr rm 

Tho l e v e l  r e p r c s e n t s  t h c  amount 

Thc  amcunt of f o l i c * a c i d  s t o r o d  i n  tho l i v e r  was found t o  b o  the  
6am@ f o r  a l l  t h roo  spec ie s  of t r c u t .  
On t h e  roquireniont. 

Tcmpurature had no npparunt  e f f o o t  
No d i seaso  c c n d i t i c n s  w o r e  no ted  dur ing  tho oxporimonts. 

A t  p r e s e n t  a s o r i o s  of' oxpor inont  n rc  i n  prii:rcss t o  more p r c c i s u l y  
dotomino the  role o'f b ic . t i n  i n  t h o  d i e t  of t w u t .  
Of nnnlgsos hnvo beion comploted, t h e r e  i s  n o t  s u f f i c i e n t  dr,tn t o  warrilnt 
cnnclllsicns n t  t h i s  time. 

Although onc s o Y i O S  

~ I J S ~  of Die t o r y  Supplements 



The cffcot  of I ) i c , t  on t h e  %dy Co,,positi n of ' I ~ C I J ~ ~  

Several  d i e t s ,  d i f f e r i n g  g r e a t l y  i n  bhemical' composition, were f e d  
t o  brook t rout .  Samples of t r o u t  were taken a t  two i n t e r v a l s ,  d i f f e r i n g  
by about two months, and analyses were run on t h e i r  bodies. I t  was shown 
t h a t  there was  no differonce i n  the  water content  of' t r o u t  as influenced 
by age but Q di f fe rence  was caused by d i e t o  The a s h  conten t  var ied  wi th  
age, the l a r g e r  and older  f i s h  showing o. g r e a t e r  amount of rninerflls, 
a f f e c t e d  the  a s h  content  of the t rout .  The f a t  var ied w i t h  the d i e t  f e d  
and the older  and l a r g e r  f i s h  contained more f a t  than the younp,er oneso 
The charac te r  of t h e  f a t ,  as determined by iodine number, was a l t o r e d  by 
d i e t o  The amount of pro te in  i n  t h e  body was deporld4nt upon t h e  d i e t  b u t  
i t  was independent of t h e  age-size f a c t o r  of the sxporiments. 

Current wxperimonts a r e  under way t o  determine what changos ocour 
in the chemical omposi t ion  of hatchery f i s h  a f t e r  stocking. Those 
experiments a r e  only j u s t  s t a r t e d  and no r e s u l t s  a r e  available a t  t h i s  
time . 

Diet  

Development and Testing of Wac t i c a l  Diets 

dog food fed on a 100 porcent b a s i s  prevented ancmia i n  brook t r o u t  b u t  did 
not  produce good growth. TJheneeeb%ihted- f o r  one half tho meat port ion of' 
our tandard hatchery d i e t ,  tho commercial dog food again d i d  not produce 
growth equal t o  the cont ro l  f i sh .  Cooked pin to  beans used as  n substitute 
f o r  the dry  port ion of our standard d i o t  r e s u l t e d  i n  i n f e r i o r - r a - t a  of growthr 
A commercial by-product was found t o  be a s a t i s f a c t o r y  s u b s t i t u t e  f o r  
dry skim milk of ten  used i n  t r o u t  d ie t s .  

During the 8 m e r  severa l  p r a a t i c n l  d i e t s  were tes ted.  X commercial 

A t  prusont severa l  experiments are under way t e s t i n g  tho value of 
soveral  commercial f i s h  foods as d i o t s  fop trout. 

. a r e  also being t e s t e d  f o r  possible incorporat icn i n  the  standard dry fued 
mixtures used i n  many f i s h  hatcheries . 

Sevcral new ingredients  

STIDDIES UPON "ROUT PWSIOLOGY 

Tho E f f e c t  of Motaholio Produots on the Carrying Capacity of Ponds and Tr& 

The s t u d i e s  of the e f f o a t  of metabolic products were continuad. Tho 
I 

data previcusly repnrtod from a series of olosed container  oxporimonta were 
appl ied t o  pondso 
d i r e c t l y  proport ional  t o  tho weight of f i s h  p r  cubic foot of wnter and 
temperature and invcrso ly  propor t iom1 t o  t H c *  number of wator chunees por 
hcur. Tho ammonia concontration bui lds  up t o  near accoptod pol lu t ion  
levels i n  ponds i n  ser ies . ,  

I t  was found t h a t  t h e  noournulation c;f ammonia was 

, 

A t  proscnt a s c r i c s  of experiment6 arc; under wny t o  dotGrrnino tho 
e f f e c t  of theso products ugon the blood uf t rou t ,  thus p l rmi t t ing  a more 
exac t  measurement of t h e  hcmn such products may do even though an a c t u a l  
loss i s  n o t  oxperioncod.. These expwimcnts havc not proRrossed to a 
point  whore conclusions mny be drawn, 
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COOmRP,TTVE FIFLD PROGRAl\l VJITII CORli(RLL TJNIVERS [W AND TW7 STATE OF Nqrf YORK . .  
Brown t r o u t  were r e a r e d  under two oondi t ions ,  r a p i d  ar,d slow growth* 

A porkion of , t hese  have been s tooked  and s u r v i v a l  tbtudios w i l l  be made 
t o  determine the  effect :  of '  r u t o  of growth on: s t f eam survival. Chemioal 
anulyses .have heeh mnde upon tho bodies  of, t he  f i s h  bec'ore. s tock ing  and 

I w i l l  be oorrelated w i t h  sumplos t aken  u t  in.t;orvnls a f t e r  p l a n t i n g  
note  any changes t h a t  may occur.  

The s tudy  of ruinbow s tock ing  i n  Cayuga Ldkd, New York hns been 
continued and f i s h  hnve beon . fu rn i shed  f o r  a d d i t i o n a l  p lnn t ings  4 



FJTDERAL RESERVOIR IEtVK3 TIM ‘MONS 
‘T. K. Chamberldin, Chief 

V i s i t s  t o  *vari( cs Oklahcma reservoi rs ,  and r e s e r v o i r  feeding streams, 
have been made by K. Chamberlain during tho p€riOdr A t  in torva ls  ox- 
perimental f i s h i n g  i n  Canton Reservoir WRS car r ied  out during April ,  May 
and the f i r s t  half  of June, i n  assoc ia t ion  with D. Homer Buok, Frank H. Crossf 
using g i l l  n e t s  and hoop nets.  Buck and Cross are graduato s tudents  of 
Oklahoma A. and U Golloge, .temporarily omploycd as f i s h e r y  b i o l o g i s t s  by 
the Corps of Engineers. ‘Intensive experirnontal f i s h i n g  s t a r t o d  about tho 
middle of June, The p i l l  nets used were of one, ono and one-half, and 
two inch  mesh, and were uniformly 175 f o o t  long by 8 f e e t  depth. 
amount of equipment put i n t o  operation a t  one time consisted of f i v e  g i l l  
n e t s  and f o u r  hoop nets. 
se ins  

The maxim@ 

Safning i n  sha l low water WAS done w i t h  small mesh 

Some thousands of individual  f i s h  of 13 $pocies have been taken. 

Members Of the  mor0 important spccies  wero measured, weighed, sexed 
Total catches on s p e c i f i c  days amounted t o  tho neighborhood of a thousand 
f i sh .  
and, i n  the case of scaled species,  s c a l e s  oollected.  Changoe were noted 
i n  the species  composition of the  oatchos, due t o  sea8on, par t s  of lakes 
f i s h e d  and f i s h i n g  gear used. Nhile the bulk of the catches was omposed 
of carp, carp-sucker, buffalo,  bullhead and gar, an ocousional bass of 
l e g a l  length, o r  fa i r  s i z e  white crappie, was taken, and whero uondition 
permitted was  taggod and roletlscd. Sunfish entered extensivoly i n t o  hoqp 
n o t  ontchos and sovera l  times a school of small croppic appeared t o  have 
run i n t o  a g i l l  n o t  --- cmo g i l l  no t  taking 226 a t  one timeb 

Catchogl by s p o r t  fishermen were chocked whonevor possiblo, and sca les  
from bass and ortappie i n  the catches collected.  I n  t h i s  c reo l  census wcrk 
$he Corps of Enginoors has oonporatod by loaning a man t o  assist i n  it ono day 
a wmk. 
showing of the reservoi r  a t  time of tho f i s h i n g  derby), f i s h i n g  has baon 
l i g h t  i n  Canton Roservcir s ince the middlo of May. An i n t o l l i g c n t  guess 
may be made t h a t  s ince that time the t o t a l  d a i l y  ca tch  i n  tho reservoi r  
has amounted t o  an average of two l e g a l  s izod bass, two channol c a t f i s h  
and one f a i r  s i z e d  orappiee 
carp and small crappie have been no+;ed. 

Probably due t o  the wheat harvest ing (but  a lnc duo t o  tho poor 

In addi t ion,  small catohos of sunfish,  bullheads’ 

Plans c a l l  f o r  a ocsntinuation cf intonsive f i s h i n g  thwugh the summer 
with  the equipment mentioned, with the possible additicw of f i s h  poison, an 
e l e c t r i c  f i s h  shocking device and Flor ida typo f i s h  t raps ,  and f o r  tho 
c o l l e c t i o n  of e s s e n t i a l  limnologioal data0 

47 



S T T W  OF. l\~lF$LbTE FISmRIEq 

SOUTH PACIFIC FISHERY INV7:S TIGATIONS 
John C. Marr, Chief 

GENE RLL 

The cont inued la t ' ivo ly  low l e v e l ,  of sar&c l a n h h g s  has causod 
conaj-derable a c t i o n  t c  be undortnkcn h i t h  the  hope of ocnscrving and 
bu i ld ing  up t he  resouroe.  
Considercblo confus icn  i n  t h a t  t h e  s t a b i l i z a t i o n  of the f i s h e r y  a t  s"mo 

m-i.l[: an  adequate  s t o c k  of brooding f i s h .  

Tho thought  pracessos invcrlvcd soem t o  e n t a i l  

d e s i r a b l e  levol '  i s  o f t o n  o m s i d e r e d  t o  ,be synonymcus w i t h  
Informat icn  on what 

t i t u b  an adequate breoding s tvck  i s  n o t  p r o s o n t l y  ava i lnh le .  

In conncc t i o n  w i t h  r o u t i n e  survey work a t ,  sea, Mossrs.. Ahls  trom, 
and Ecklos word) on Sc r ipps  1 n s t i t u t i . o n  of Oceanography vcssols f o r  

'ne., c r u i s e  

. A a t i v i t i o s  connoctod w i t h  g e t t i n g  tho  Black Doualus ready  t o  go t o  -- 
Ben have t aken  a g r o a t  d e a l  of' t i m e r ,  A plankton  winch and overbaard work 
P1atfbrm have been l n s t n l l e d  on the  s t a r b o a r d  s ide ,  afbu 
e'l ley 
Chcrnioal dc tc rminut icns  a p  mudo i n  kho lnbclratory on tho.seccmd dock,. 
bathYthormograph winch i s  loca tod  on tho  p e r t  side,  a f t .  

ITndor our  coopera t ive  progrnm w i t h  tho  $c r ipps  Ins  ti t u  t i o n  of OoeQnoErnPhY 
and the C j l i f o r n i a  F i s h  and Gamo, t h o  Black Douglas i s  t o  run, cno? a month, 

3 t n t i o n  l i n o s  running off  -shoro butwLan Caps MUndooino. and tho Columbia 
River, Gn thc: f i r s t  c ru i su ,  s t a r t i n g  tho end cf Ihy, only  four.  s t a t i o n s  1 

W*rQ oooupicd, due  t o  mechanical f a i l u r e  of bo th  gonoynting u n i t s .  
B1aOk Douglas p u t  t c  sea a c a i n  on June !dre Eokles is i n  ohargo of tho 
*n4; sea; also pbcard nro Mossrse Cc!x, P:iya, Wallis and Widrig* 

A p o r t i o n  cf tho 
a d j a c o n t  t b  tho  work platform hns' been convortod t o  a wot  labora+ory.  

A 

- 
The 

! 

V i s i t o r s  d u r i n g  tho  q u a r t e r  inoludod ?'Iossrs .. Cottam ( F i s h  agd W i l d l i f e  
Andersc n, LaFond (Navy E loa t ron ios  Laboratory) ,  ,Thoreen (Zaologisko 

Mu60m, Coponhagon) , P h i l l i p s ,  Cox (Calif c\rnin * F i s h  and Game), H i Q t t  
('nfvorsi t y  of H u w a i i )  , and Rurno t t o  8 

on grcjwth, i n  P ln typooci lus  mnculatus 

Sotaofcr ,  I(*' B,, .E, s e t t o ,  nnd JO C, Marr 

Growth cf tho  p i l c h n r d  f i s h i n g  i n d u s t r y  of tho P a c i f i c  Const 
of North Amc!rl.cn t o  1942, w i t h  an Appandix on c i  Survoy of the 
h g a l  regulation of t h o  Fao i f i c  Cvas t p i l c h u r d  prooos8ing 
indus t ry ,  1917-1942 
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Tho fo l lowing  manuscript was submitted f o r  approval . .  f o r  . .  publi- 
c a t i o n  : 

Marr, John C. 

Appckrent abundance of t h e  p i lchard  (Snrdinops oaerulaa) 
of f  t h e  ooasts of Oregon and PJashingtxn, 1935-1943, a6 

" modhured by datch p r  boat. 
I S  

DETfl?T.KWiTION OF THF: RATE OF PILCURD RECRUITMENT AND 
THE CT-1JSES FOX'FLUCTUATIOWS THEREIN. 
Calderwood) 

(hhls trcm, Eokles ,  

Owing t o  the  s h o r t  per:@d of time i n  which the expanded f i e l d  
program has been i n  optiraticn and t o  s t n f f  vacancies, i t  i s  impossible 
t o  r e p o r t  upon tho seve ra l  subpro jec ts  of * t h i s  p ro jec t ,  

Thus f a r ,  f o u r  c rus i e s  ( th reo  sh ips  on each o ru i se )  havo besn com- 
pleted: the  f i f t h  has j u s t  s t a r t c d .  The scu thern  sec t ion ,  lying botwoan 
San Diego alnd Cedlros, Island, has been covered complotely on every c ru ise .  
The a e n t r a l  s ec t ion ,  l y ing  bctvreen Pt. Concop'cicn and Cape Mendooino, 
has been l e s s  adequate ly  covered. The nor thern  sdction, lying betwoen 
Cape ESendooino and the ,  Columbia River, has .been  %ha l ea s t  w e l l  oovored 
areae* This i s  owingf to  the  weather and rneohaniobl f o i l u r e s  

F i s h  eggs and l a rvae  havo now been s o r t e d  from tho  plankton col-  
l e c t i o n s  made i n  Mwch and Apr i l ,  P i lohnrd  oggs and l w v a e  havo, i n  

.general, becn.f'mnd.cmljr..in t h e  scmthern -inshore (up t o  u b w t  120 milos 
of'f-shore) collections. h e  plank& haul  a t  Ono inshore  s ttIt5.cn con- 
t a ined  over 25,000 oggs, but  the numbers contained i n  othor hauls hnvo, 
n o t  been oues tanding. .: 

I n  a d d i t i o n  t o  p i l cha rd  larvae,  23- othor l a r v a l  fr l rms ham.  boen 
i d e n t i f i e d  a t  l e a s t  t o  gcnus m d  t h e i r  numbors a r e  being rou t ino ly  
tabulated.  O f  p a r t i c u l d  i n t e r e s t  i n  t h i s  connccticn arc l a r v a l  jack 
mdckercl ( Tr&.ohurus. .swetricus) tnkoli i n  the  southcrn sec t ion ,  and 
hake (Merliiccius ' productus) taken  i n  the southern'  and con t r a1  s o o t i o n s i  

DETEW4T'Tf-TT0N OF THE CHARACI'ERISTICS OF THE ADULT 
(COFllERCITL STZED) STOCK f S TT IS hFFFCTED BV RJ?CXTTIT+ 
14EPT ANJ7 PY THE: FISIIISR. (FTLI*T, l4IDRIC) 

Studieo t o  determine the  s i z e  and the  ago compcsit irmof the a d u l t  s tock  
and the m n r t n l i t y  rati :s  of p i lchards  i n  tho a d u l t  i t c d c .  

A small 1949 in t e r season  f i s h u r y  a t  Montcrey was sampled during 
M R ~ .  Soalo samples s e n t  to t h i s  . . . I  Ini.orntc!ry ..I. I 

(..* -... warL ' takcn from tho cntchos 
of 10 boats,  mostly lampnras, f i s h i n e  wi th in  nlcnterGy Bay. 
t o  May 31 Mcnteroy rcccS.nod 1,686 tons and Sruthcrrn Ca l i fo rn i9  496 tons 
of p i  l o  hard. 

Frcm March 1 
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4 

F u r t h e r  i n k c r s e a s m  f i s h i n g  w i l l  bo d i s c '  n t inuod i n  accordance 
new roguln t ic  n of tho  f i shc ry .  

E!rm Brndford Elishlor is ca lcu la t inp ;  t h e  f i s h  h n g t h s '  of i nd iv id -  
of a l l  year-clnssod samplcd f o r  scnl.t,s, b r t h v c u r r c n t l y  nnd f o r  , 

Scasrms i n  which thu  ca l c i i l a t i cns  a r c  no.1; compll tcd.  He w i l l  sum- 
marize tho l eng ths  a t  t ho  timo of' fcrnint icn c f 4  t h o  f i r s t  .annucl r ing ,  
ccmputing tho  m a n s  f o r  each year -c lass  a t  each  p o r t  and for nL1 p o r t s  
"Ombincd. Tho dcviati , ;ens of t hese  f i r s t  growth increments from'a ncrm 
will be e s t ima ted  fo r ' s cnsons  1942-43 t c )  t h e  pruskmt 9s clrdur, t i t  f c l l low 

tho o o r r e l a t i o n  of t h o s o  w i t h  othc P devic , t icns  of snvi rcnmcnta l  fac- 
tors shown f o r  SORScnS ,1939-40 t!irouRb 194iy,42 by Walford nnd l\!oshor 

Sci . 'Rcpt .  Nom 21, 1943.) 

Prc l iminnry  nppl icu t icm of u t eohni  quo descr ibed  by'Toril'liam E (r 
Riokur, "A'mothcd of estimntj .ng minimum s i z e  l i m i t s  f o r  @btBin iqc  innx- 
irNxn y ie ld"  (Copcia 1945, ?Tor 2 )  was made by I J id r ig  on4 F( : l inq  'Tho 

i s  o f fu red  ns a means o f  cvalua t ing ,  a t  a n y  given (o , . i s t ing)  
'ate of f i s h i n g ,  t he  mini.mum s i g e  a t  which f i s h  should be taken  i n . o r d c r  

Thc method appears  t o  bo subjcc t  t o  modi- 
f i ca t ion  and  a p p l i c n b l c  t c  c e r t a i n  phasos of p i l c h r d  study, d i f f e r e n t  
frQn that; f o r  which i t  was o r i g i n a l l y  intended.. 

S d i o s  to' d a t c m i n o  whc-thor or notJ suh-populations mis t  within the  a d u l t  

a t t a i n  maximw product ion.  
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Ronqu i l l c  fcund t h e  c o e f f i c i e n t  of v a r i o t i c n  t c :  rnngo from 2.10 
t o  11.70, mcst l y i n g  between 3 and 5'"as would be oxpocted w i t h  l l i n m r  
mcasiiromunts mndc on subs t r . n t i ? l l y  homcgoncous samples I t  can be seen 
t h a t  t k i d  me,c.sure i ' luc tubtcs  more i n  t h c  San Podrc reg ion  t h a n  1n 'of ;her  
l o c a l i t i e s  ." 

L 

Of i n t e r e s t  a l s ~  t o  us, i n  oonnecticm w i t h  t h o  tcchniauc  of 033 
de te rmina t i cn  from s c o l e s ,  Ronqui l lo  gnve , t h e  cr.lc:Alr?ted r a t i o  of r m g c  
t o  standard d e v i n t i c n  (':e) ns un observed and t l s n  as  a thcclret icr i I  
va lue  of t h i s  r t i t i o  f o r  sampb-s of t h o  s m c  s i z c .  He notcs,  "Close 
agreement bctwoan t h e  ccjmputod nnd theo rc  t i c a l  v r . 1 ~ 0 8  indic t l tes  r e l i a -  
b'ili%y--:and accuracy  i n  t h e  age doterminut ions by a c n l e  reudinp; i n  tho 
p i  l c  hard '? 

EFFECTS OF ATOMIC EXPLOSIONS ON FISHES (Marr, Paya, Mcad). 

S t u d i e s  t o  determine t h e  r e l a t i o n s h i p s  of t h e  Marsha l l  I s l a n d  s tooks  
of pelap$.c f i s h e s ,  e s p e c i a l l y  f i ve  s p e c i e s  of sccmbroids, w i t h  those  
of o t h e r  r e g i o n s  

Mr. Mead completed a t r i p  t o  Contra1 American wa tc r s  on a ba i t  boat ,  
t h e  M/V Alphecca. 
vador  and Nicnragua, d u r i n g  which t ime 250 t cns  of ye l lowf in  tuna and 
oceanic s k i p j a c k  were taken .  Morphcmotric d a t a  were secured  f c r  40 
vel lmf in  tuna, s i x  oceanic  sk ip j ack ,  and  one b lack  sk ip j ack .  Sca le  
samples werc token  from the  ~7el10flif'inJ nnd observnt ions  v x r c  mudo *on 
degree of m a t u r i t y  and s t m a c h  ccn tcn t s .  

F i s h i n g  was conf ined  t o  tho  month of May off E l  Sa l -  

N igh t - l i gh t  c o l l e c t i c n s  wore mnde on f rir tucn occasions.  Thcse 
c o l l o o t i o n s  inc lude  gocd s e r i c a  of j u v c n i l c  scombroids, which have n o t  
ye t  been identif ked. 
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NORTEATLANTIC FISHERY PNVES TIGATIONS. 
W i l l i a m  F. a o y c e ,  . Chief 

'GENERAL. 

The work of most of t h e  people i n  t h i s  p r o j e c t  has centered  
around t h e  opepat ion  of t h e  Alba t ros s  I11 dur ing  i t s  f i r s t  yea r  
O f * U 8 e .  

which have con t r ibu ted '  more o r  less  t o  every. sub,4project,* .The Alba t ross  - 111 

a shor tage  of ope ra t ing  funds.  

The coopera t ive  e f f o r t  among o u r  awn s c i e n t i s t s  ha6 been extended 
to inc luae  the  Branoh of 1 Commercial F i s h e r i e s  w h i c h  undertook f r e e z i n g  

a t  sea, '  t o  the1 Woods Hole Oceanographic I n s t i t u t i o n  which 
sent  nwnorous s c i e n t i s  t w  workihg on sevoraL'  oceanographic p r o j e c t s  on 
Our oru i ses ,  and t o  independent  i n v e s t i g a t o r s  working in .  va r ious  f i e l d s  
Of' marine b io logy  o r  oceanorraphy. 
ITorth Carol ina wa te r s  i n  coopera t ion  w i t h  the I n s t i t u t e  of F i s h e r i e s  
Iiesearch and the  l'loods Hole Oooanographic I n s t i t u t i o n  which w i l l  be 

- 
A l l  of .the s c i e n i t i f ~ c .  s ta f f  have p a r t i c i p a t e d  i n  t h e  Operations 

2 3  o r u i s e s  a l though  i t  was  l a i d  up from Jtmuary t o  May because of 

This culminated i n  a s t u d y  Of 

a t  g r e a t e r  l e n g t h  i n  a l a t e r  sec t ion .  . Other coopera t ive  
inc luded  s e v e r a l  of t he  s t a f f  who a s s i s t o d  the  A t l a n t i c  S t a t e s  
F i s h o r i o s  Commission as advisors .  

A major p o l i t i c a l  ovent  af ' foct ing t h i s  i n v e s t i g a t i o n  was tho 
succeSsful  .cornplotion of t h e  Northwest A t l cmt i c  F i s h e r i o s  Conference. . 
Royce and Schuck p a r t i c i p n t e d  i n  t h e  conforonco ond prcsonted  Q summary. 
Of' f i s h e r y  r s s o a r c h  on t h e  Now England f i s h c r i e s  t o  tho  b i o l o p i s t 6  a t  
tho oonferonco . 



Some data on agc, a t  m n t u r i t y  wore ,ob.tcincq ,,on one t r i p  of a C C T ' ~  
m e r c i a l  trr iwlcr t c  Gecrges Bank d u r i n g  tho  spatqrftng sdasm. O f  tho ' 

female hnddook, 0 p c r c c n t  of 8-ychr-old6, abcuf 75 'pcrcont  of 3-year-olds, 
and 100 pc rocn t  of a l l  o l d e r  up:s were mnturo. 
o l d e r  were mature.  

, 

A l l  m n l e s  two yours and 

The d o s , t r u c t h n  of baby s c r c d  on Guorgcs Rnnk i n ' t h e  ca lendar  yea r  
3,948 w w  es t ima ted  c:t c n l y  44 p c r c t n t  of t h a t < c f  t h e  ' ln rge-sca le  detstruo- 
t i?n of: '1947; ire .  ,abou$ 7,500,000 f i s h  as oornpa'rod t o  17,006;OOO.fish. 
$?'his re*TucticBn is VcJt; bc . l i owd  t o  be due t c  a nF;e in ' f i s h i n g  me thcds 
o r  Rear, but to thc  f o c t  t h a t  t h e r e  were many l b s s  baby f i s h  c'n t he  
banks: i.e. t h e  1946 yea r  c l a s s  w a s  s m a l l o ;  than  t h o  1945 ycar c lns s .  

During 4iha 4tL. qua r t e r ,  e d i t i n g  of the, .  t r g n s l a t i c m  of Badrend's.  
paper  !'.The R u t i c n a l ,  Explorat icm of the ,  Sop ' F i s h e r i e s  w i t h  P a r t i c u l a r  
Reference to., the Fksh. Stock  of t h e  Nor th  Sea" was I completed and was 
s e n t  ts Was bbngton. 

Rack+%lculat i .ms f o r  oaoh of  tha'ye,ar*s 1931 t o  1949 by subamas, 
year claqses, a w s ,  .c?c. wcre completed. 
r ep rescn tcd .  A p a p o r .  on growth w i l l  bo prepared a t  t h e  ehr l ies , t  p o s s i b l e  
t i m e  e 

.In ~1.1, a)x*ut 4,500 f ' ish were 

Work cont inued on a manuscr ip t  which w i l l  p r e s e n t  t h o  c a t c h  of I T O W  
Enrlund haddock, by SCnsons, f r o m  1931-48 i n  terms of pounds, number of 
f i sh ,  l e n g t h  freqirar cy, ace compositicm, c o n t r i b u t i o n  of year  c l a s s e s ,  
etc .  

THE ;'LOTJ?TDERS i~Rll THB FLOT~DFI? FISfmRY 

Tho f l c u n d e r  r e s c a r c h  s t a f f ,  r c s t r i o t c d  by t h e  d i v e r s i o n  and 
c u r t a i l m e n t  of pe r so rne l ,  roducud t h c  c o l l c c t i c n  cf bus io  d a t a  and 
conoent ra tcd  cn, prcpc,ruticm of  impc.rtprrt phases caf t h o  s,tudy f o r  
pub l i ca t inn .  I Dyring, the  y m r ,  a l l  of t h e  a c n l c  sam~;lss c o l l e c t c d  
frmn t)e, c m e r c i ~ l  c z t c h  of t h e  p r i n c i p q l  st i-ck cf ye l lowtuk l  

, f loundors ,  duning the  t:lx-yonr x r i o d  1942-42 wcrc r c a d  f o r  aysc oom- 
posi,t.icm ,pnd gpwth '  rr.te s t u d i c s .  
subarpa,, ytmr,: soascm, ,SOX, etc . ,  i n  propnrnticln for  m m u s o r i p t  on 
. the compwi t ion  qf ,the oti,,tch. 

This i s  c u r r L n t l y  being analyzod by 

Brief ly  sunmnrized, t h i s  mc\l!;sis indiciAtus th r l t  z (1) y c l l w t a i l  
f l o u n d e r s  bccclmo ccmmercially i m p  r t r in t  ns 2-ycnr olds; (2 )  femnlos 
are f u s t o r  growing than malcs nnd t h i s  growth r a t c  d i f f e r e n t i a l  
becomes more pronouncoe, w i $ h  cg"; (3)  dur inp '  tho  5-year pcriGd 1943-47, 
3-year o l d  f i s h  prodomindtud t h e  g c m k c i z l  c c t c h  f m m  subaroa  XX1.I-Q 
whilq 2-year Old f i s h  dominufed $40 c a t c h  f r G x ? I  subaroa X3XI-0;"(4) 
8ex ocrnpr:siti.cn of, t h e  c a t c h  is  oxtremuly vu r i ab lc  frcm 6onc'n t o  soasim 
and yeqr  t o  year; and (5) the phpnmcncm of n p p r o n t  decrouso i n  the 
measured. length from & a s k  A t o  S e m i  n . B  of tho writ us age grcwps 
whioh e x i s t s  in t ha  dhta o o l l e c t o d  f r o m  subaroa XXII-Q i s  n o t  p r o s c n t  
i n  o o l l o o t i o n s  f r c , m '  subarea  XXII-0. 
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CENSUS OF TO %L FISH POPULf'.TLOI'TS 

Muoh af  the  w c r g  of tho Albnt rnss  I11 was devcted t o  t h e  prcijoct. 

( X ~ i s s i a  

t o  sample represontat,ia,e.ly ,,tho oq,firo Now Er$land banks. 

A commercial n e t  was modif ied w i t h  tho additic.n of fine-mesh l inr.rs and 

s tandard  mannor was d e v q k p d j  nnd a system of krawl s t n t i c n s  wns l a i d  
Over 170 

of Vignernn,I)nhl gea r ;  n sohem of, c p e r a t i n g  i t  i n  Q 

s t a t i o n s  wera.!og,m,qpi@p _and ,c$?mple te. d a t a  ? ne opera t ions  of t h e '  
f ,  b P e r a t u r e  were gear, t h e  number and ,ii 

Obtained a t  oaah at&ics 
f , f ish 'caugh*,  and t 1 )  

The antilysis of t&se  d a t n  prcjceedod t h r i  ugh ' tho  %in to r .  Summaries 
wore made of t h e  cc.tcta 

Haddock data,:wgr 
g subar?a,  dopth, tempeka;turd, and d t r e c t i o n  of 
r t h o r  ana lysed  by age. I . 

No oonclusions oan bo drawn y o t  f rom ' those  d h h r - .  If h ' o x p e c t e d  
t h e y  w i l l  fcrm Q husks f o r  p r e d i o t i n g  tho  abundtince of haddpck 

. 

and f o r  d e t e r n h i n g .  t h e  s i b 0  of the popula t ions  of all. demersal. f i s h  
On t h e  banks. 

Raymond J. B u l l e r  WRS , t r ans fu r red  from the  Flounder  I n v e s t i p t i o n  
n m'ore d e t a i l e d  to take charge of t h i s  p r o j e c t .  

'nQlysi.8 o f  t h e  data .  
He w i l l   SO(^ c ' m m  

'HYDROGW,P€k OF TIIF: FISHING G:i\rkS 

Ternpeltature dnta  weqo col le ta ted on a l l  t rawl  s t a t i o n s  made by 
LlbQt ross  111 a s  w e l l  QS on many o t h e r  ooctlsicns, 'Prol iminnry a n a l y s i s  
lndiC4tod'  t h a t  bottc?m, tompcrnturos on Gorlrges Rank dur ing  t h o  summur Of 
lg48 v a r i o d  frcm 40' F., at t h e  75nfathom depth  t o  about  50' F,, i n  t h e  
Cen t rn l  shoa l s  a rea .  
f i sh  i s  r epnr t ed  on olsowhore. 

C o r r e l a t i o n  cf thoso  dn ta  w i t h  d i s t r i b u t i t  n of 

TESTING OF, SAV?l\TGS GWLR 

I n v o s t i g a t i o n s  on thc: a c t i c n  of l a r g e r  than c o m e r c i a l  sizw mesh 
Or savings p a r  cn t h e  
during t h e  f i s o a l  year. 
Rerringtonl'a f i rs t  expe iments  - in  1931 and ex tens ivo  Haokgrodnd research 
was necessary  to b r i n g  the  prpgram up  t o  date.  
Of Q r e sea roh  v e s s e l ,  i nvas t igu t i cms  agnin wer (93sible* A ncw program 
On savings genr w a s  oultltnc,d and exgcriments bqgun. 

' h 0  probloms seemod f oromcis t. 
Of 

than haddock, which oscripc). 

ulrvival nnd escapement of, f i s h  was resumed 
A oonsidernblo poripd has ,o iapsed  s i n c e  

VJith t h e  'dcmmiSsi(ning 

F i r s t ,  tss ts  tc,: de termine the  rate 
of fish,.. Gspoc ia l ly  haddpok, t h a t  escape th r i  ugh the mashes 

Of' t he  sav ings  gehr. Second, tho size (if t h o  ccmmorcial sP@CiOs, other . ) 1  
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Determination of the r a t e  of surv iva l  posed several  problems. 
Hacklook, the pr inc ipa l  species needing protection, i s  a very de l i ca t e  
f i s h .  ~, This species, caught by ot ter  trawl, had never been tagged 
suaoessfd ly .  Tagging seemed t h e  only p raa t iba l  method t o  study " 

aurvival,  since i t  has not  been possible t o  keep haddock:in an aquarium 
a t  Wood6 Hole, 
George6 Bank, gf,.+hese, 267 were f i s h  t h a t  had escaped through the  
savings mesh, To da te  6 . tage  have been returned, only one of which was 
from a f i s h  which.escaped through tho meshes. Although not  very valuable 
f o r  studying surv iva l  these returns  a re  encouraging because they a re  the ' 
f i r s t  from otter-trawl-caught f i s h ,  

During the spring d .1948, 367 haddock were tagged on 

Dur.%ng June 1949,. 1,*22& haddock were ,tap;ged 'on Georges and Browns 
Banks t o  continue the surv iva l  s tudies .  A l l  of these f i s h  had esoaped 1 

through the  meerhes. 
technique was. improved.gren.tly and the f!i&h were reileasred i n  mubh b e t t e r  
oondition. Results from Ithis experiment w i l l  not  be conclusrve fo r  a t  
least  one year* 

As a r e s u l t  of l a s t  year's experience, t he  tagging 

During the f a l l  of 1948 a n e t  wi th  four  cod ends was designed t o  
t e s t  tho escapement of f i s h .  T h i s  was tmted .  on three shor t  .cruises 
during October end January. 
handle, and very s e n s i t i v e  t o  methods of s e t t i n g  and tawing. 
not  d i s t r i b u t e  themselves i n  the four  cod ends as was oxpected, and too 
few small f i s h  were found ko give  dny s ign i f i can t  r e su l t s .  

This ncit proved .%o bt v e r y  bulky, hard to '  
F ish  did, 

"PHE ROSEFISH AND THE ROSEFISH FISHERY 

Drq k i f rvd  PerbutCer  from the  Glouooster of f ice .  t ransfer red  t o  
the Great ilakps Inves t iga t ion  in December- ' *  This vacppcy, has not  y o t  
beon f i l l e d .  

One publicat ion of t h e  Rosefish Invest igat ion has s ince  been pr inted 
"Age and Growth of Immature Rosefish (Sebastos marinus) i n  the  Gulf 
Maine and off Western Nova Scotia" by m a r h u t t a r  and George M. Clarko@ 
appeared as Fishery Bydletin.46, 5n June 1949, 

of 

It has been agrmd. kha t  Dr. Per lmutb r  will compJoto three other  
papers as t i m e  pormits: 

0 

1. 

2. The populations of rosef ish.  
3. Tho.spawning season of roaefish,  the aizo a t  ,spawning, and 

Tho abundapoo of ro se f i sh  fo r  the goarsl1942-49, w i th  an 
out l ine  of the rnPt@od. 

m i s  00 I lano ous b i  ologi c a l  da$a a 
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Sinco Documber, tho  c o l l e c t i o n  of c e r t n i n  r o s c f i s h  d a t a  has beon 
continued by IAessrs. C1t;rko and Bockon. 

Of Capturo. 

time of spawning, s i z e  u t  ma tu r i ty ,  and d i s t r i b u t i o n  of l n r v n l  rose f i sh ,  

These c o l l e c t i o n s  inc lude  d a t a  
the  t o t a l  ca tch ,  abundance and s i z e  composition of rose f i sh ,by  areas 

In add i t ion ,  s c a l e s  and rooords of p a r a s i t i c  i n f e c t i o n s  
t o  be c o l l e c t e d .  Tho c o l l e c t i o n  of d a t a  on l eng th -migh t ,  

*bt,en discont inuod,  ns s u f f i c i o n t  in format ion  on these  po in t s  has beon 
i n e  d . 
Data on landings  and locc, t ion of' cupturv of a l l  spocic.s o t h c r  t h n n  

rosof'ish i n  tho  p o r t  of Gloucustcr  has ' cont inued  as usual .  

*HERRING OF MAINB 

This invos t i g a t i o n ,  f i nanced  by tho  Sorvice,  tho  l la r ino  Surdino 
1 Assoc ia t ion  and t h e  Maine Department of Sca clnd Shore .Fishorics ,  

wQs cont inued du r ing  1948 a t t h e  & q u a t  of tho l a t t o r  two ne;oncsiosc Tho ob jec t ive  
Of the  s tudy  has beon t o  detenrdne tho cnuso of tho  fungus epidemics 
among her r ing .  
'he he r r ing  are  h o t  cons idered  t o  bo s u i t a b l e  f o r  procossinp; and the  
6ardine i n d u r t r y  bu f fe r s  acaord ingly ,  

information on t h e  l i f e  h i s t o r y  and abundanco of' the  A t l a n t i c  hc r r jng r  
umortunat-cly l i t t l o  i s  known about  the spoc ios  nnd t h i s  l ack  of knoivlodgo 

s u s o e p t i b i l i t y  of t ho  ho r r ing  t o  tho  fungus i n f c c t i o n s .  
Of s t a t i s t i c s  on the  h e r r i n g  cn toh  was c m t i n u o d  i n  1948 and punch c m d s  
were dosignod t o  f u c i l i t a t o  f u t u r o  unalysos of t h e  cntchos,  
fram the va r ious  p lacos  i n  the  Gulf of Mnino havc boon obtninod ond await 

During per iods of h igh  inc idence  of fungus i n f e c t i o n ,  

An i n c r o a s i n g  amount of our e f f o r t s  i s  baing devotod t o  nocumulating 

an accurn te  una lys is  of tho  f a c t o r s  which might i n f luence  tho 
Tho c o l l e c t i o n  

Scalo SmplcS 

s tudy.  

STUDIES OF OFFSHORE POLLUTION 

This s t u d y  i s  bc ing  conductsd undor t h o  auspiccs  of tho  N n t i c w n l  
Resc '~rCh Council and i n  coopora t ion  w i t h  thc  "ijoods Hole Oooanogrriphio 
Ins tituti(bn. Tho l a t t c r  i s  s tudying tho  occonographio oondi t icns  Off' 

New York C i t y  whi le  thu Sorvico i s  i n v o s t i g u t i n g  o tho r  phascs. -Dur ing  
tho Year, the; Scrv ice  complcted a survoy of t h c  s p o r t  f i s h c r i c s  of tho 

t o  show s i z e  of f loc%,  c ntch,  a n d  f i s h i n p  l o c a l i t i e s o  A pre l iminary  
WRS prepared and t h e  survoy w i l l  bo ropcntctd t h i s  yoRr. A photo- 

graphic census of tho l a r g o r  bottom animals was ccmpletod which showed 
thut s t a r f i s h  and o t h e r  forms su rv ived  irmc.diatoly under t h o  F Q i n t  whcro 
8U1PhUric a c i d  wasto was du ,pod f o r  o i g h t  months. 

Of 

objects d r i f t e d  f o r  wecks and mnny milos  hoforo ruoching shore. 

A t h i r d  s tudy,  which 

It  i n d i c a t a d  t b t  frclm c o r t a i n  po in t s  i n  the  nrCQ 
be cont inued t h i s  ycar ,  used d r i f t  b o t t l c s  t o  dotormino tho d r i f t  

obJoctgc 
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MIDDLE AITD SOTTTIi ATIAFTIC INVES TIGA.TII:)~rS 
Clintcm E. Atkinson, Chief 

The most  s i g n i f i c a n t  development d u r i n g  the  f i s c a l  yea r  was t h e  
r e a c t i v a t i o n  of the  Beaufort ,  North q a r o l i n a ,  l abo ra to ry ,  w i t h  f a c i l i t i e s  
f o r  p r i v a t e  investigators- t o  work on marine problems . 
the ?Fiddle A t l a n t i c  Inves t i g a  t i one  have bean es t a b l i s  hed there .  , 

Headquarters . f o r  

Manuscripts  prepared inc luded  "The Irnportanco of Ctrtch Records i n  
the  P,!anaRernent of t h e  F i s h e r i e s  of V i r g i n i a  and Recormncnilathons f o r  a 
S t a t i s t i c a l  Laboratory" by C. E. Atkinson, R. C. Rmer and Vi, A .  yan Engel9 
which was submi t ted  as a progress  r e p o r t  t o  t h e  V i r c i n i a  Research Committee. 
A l s o  prepared wa6 "A Survey of t h e  Shad F i s h e r i e s  of Virginia!'  by L, E. 
Cable and E. H. Hollie. 

I n  April.  1949 a coope ra t ive  agreement w i t h  the  I n s t i t u t e  of F i s h e r i e s  
Research was dmwn up because:  (1) tho I n s t i t u t e  and Sorv ice  had c m o n  
i n t e r e s t s  i n  s t u d i e s  perkaininy, t o  t h e  b io loqy  of f i s h  and i n v o r t e b r a t a e  
and t h e i r  environment i n  t h e  c o a s t a l  waters  of.  Fopth  Caro l ina ;  (2) the  
S e r v i c e  has t h e  r e s e a r c h  vessel A l b a t r o s s  111 designcd andl equ,ipped f o r  
r e s e a r c h  a t  sea, and ,  has personnel f e m i l i a r  w i t h  the  ocounographic and 
bio1op;icnl phases of such work; (3) tho I n s t i  t u t o  h m  personnel  f u r n i l i a r  . 
v r i  t h  oceanographic Find b i o l o p i c a l  phnsLs of such  work rind e s p o c i u l l y  acqUai 
w i t h  problems c h a r a c t e r i s t i c  of Bor th  Caro l ina  wntor8; nnd (4) such  a 
cooperGtive program i n v o l v i n g  tho  c o l l o c t i o n  and process ing  of' the  d a t a  Would 
be m u h a l l y  bonef iciG1. 

, w d  

The o b j e c t i v e s  of t h e  survey were to :  

1. Determine tho d i s t r i b u t i o n  and nbundanco of f i a h  and 
i n v b r t e b r u t e s  and t h e  p o c s i b i l i t i o s  of a trawl f i s h e r y  
i n  waters from 20 t o  200 fnthorns bctweon Oregon I n l e t  
and Cape Foar.  

and d e n s i t i e s  b e k e o n  Capo H a t t c r n o  r a d  Capo Fe:ur and 
o u t  from shore i n t o  the Gulf Strcmrir 

and f i s h  behrccn 0rc.n;on I n l c t  and  Cnpc F c w .  
Determine the  dea th  mnd i\ccurLltU p o s i t i o n s  on a l l  coursos 
r u n  i n  o rde r  t o  provide a d d i t i o n u l  da tu  Gn bo,ttom hydrography' 

2. Determine the  d i s  t r i h i i t i o n  o f  t e m p r a t u r o h ,  s u l i n i t i c s ,  

3. Determine thc, d i s t r i b u t i o n  of eggs and lo.rvae of shr imp 

4. 

expcnses of t h e  Alhn t ros s  I T T ,  
anrood t o  s e n d  two mcn t o  c o l l o c t  oconno~rr~nhio chtz rind t o  b o  r c s p o n s i b h  

The hoods Holc; Occtaogrciphic I n s t i t u t i o n  
" - 

f o r  tho  p r e p a r a t i o n  of  1. r e p o r t  on thc: ocor'nogrcphic survcy,  which would 
inc lude  du ta  from other  I n s t i t u t i o n  vcjsscls o p e r a t i n g  i n  tho arc.a. 
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During the  survey, a t o t a l  of 26 t r a w l  and Y2 oceanopranhic s t a t i o n s  

Several  plankbbn! b t a t 9 ~ n s :  were a l s o  made- i n  
(Whioh were vFs i ted  twice) were oonipleted, Ver t i ca l  p lmkton  taws were 
made a t  every .  trawl 8tati:ln. 
the v i o i n i t y  of i n l e t s ' a n d  the mouthk of rivck's ahd i n  tho Gulf S t r e a m  
Results frpm a preliminary ,an&lys is  of' the,  &tat obl&mked ind ica t e  t h a t  I 
(l) trowling i s  poss ib le  i n  most of the'  boas t a l  wa te r s  o u t  t o  .and including 
the 200-fathom depth1 , ( 2 )  even a t  t h i s  season (May and June) some S P o O i ~  

0-ercially ibundant i n  the greater da'pths'; ( 3 )  by modifying t h e i r  
gear North Carolina f i , s h e p e n  will be ab le  t'o F i s h  the  a r e a  0overe.d by 
'be survey. The sur&y.fiade possible' t h e  co l l eo t ion  of, %he f i r s t  com- 
prehensive da t a  on the 'hydrographic oondi t i ons  and d i s t r i b u t i o n  of plankton 
ih both the Gulf. lFtream end inshpre waters Tn'the v i o i n i t y r  
data on the d i s t r i b g t i o n ,  and l i f g  h i s t o r y  'af OePtain .pe%agio s p o r t  f i s h  

I n  addition, 

Oollected. 

MIGW. TION OF ALEWIVES 

hb* Collin@. oonduo tod an experiment on alewives (Fomolobus pseudoharengus 
hnolobua  ae8 t l v a h )  as oending a s m c l l l  t r i b u % a r y  of the, Boupedale 

S h i p ~ ~ ~ a s s a o h u s e t t s )  yrom AprYl t o  JunoB. A former S t a t e  of Maas- 
achuset.te e& t ak ing  s t a t i o n  WBE usod where the ;ohamel of tho oreek was 

confined within 'a wooden trough, The trough was, divided i n t o  -~ . 
ohannele .II using a l t e r n a t e l y  one as Q oont ro l  m d  one f o r  the experiment, 

The experimental prooedure was t o  f i r s t  use both  ohannels as oontrols,  
aounting about 30 . f i sh  through saoh, i n  order t o  make sure t h a t  l i g h t ,  I 

Ourrent, o r  o the r  f a q t o r s  would n o t  f w o r  one dhannol over t he  other. 
Then a oont ro l  (loft) - Tast ( r i g h t )  w&s run f o r  about 30 f i s h  followed 

reverse  procedure of a Tost ( l e f t )  - Control ( r i g h t )  . 

Effor t s  t o  measure the  response of f i s h  to  temperature weye un- 
a'oae8sful probably beoause of the  
cOmpoeition l i n i n g  of the  tnnk ,  

'to go Pas t  tho eoroen, and some jumped olear, ,of the  trough. 
''.\PplY, heatod slowly by por tab le  'immersi.in .heaters, w e  quiakly 4isr 
8imtod+ 
Of WaUocossful attemptee 

where co2 was bubblcd d i r c o t l y  i n t o  t h o  water'  70.9% of tho f i s h  Oho4e 

74'4 W i n  ohoso the oontrol. 
Previously ohoson tho CO 

'tho of f i 6 h : t o  diasolyod COzp 

odor impartod t o  t h e  water  by t he  
Tho fir& refusod t o  on to r  i n t o  the 

Owing from tho, por tab le  tank, dashed wi5dW about, attempted 
The wator. 

This phase of the oxperimont was abandonad a f t o r  throe weeks 

The t e s t s  w i t h  C02 progrossod more s a t i s f a c t o r i l y ,  In 2,224 t e s t s  

lowor COz t ens ion  as moasured by pH, 'Howovor, using only the  f i s h  

S imi la r ly ,  using only ths  f f s h  t h a t  had 
ohannol, only 28.6 ohoso again tho CO while 

had previous ly  chosen t h e  oontrol, 25.6% chose the 00 ohmnel while 

used the O O n t r Q l ,  . f u r the r  exporimcntal ,work i s  neoossary $0  8 %plain 
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New Jcrsoy wnters .  Althc.ugh t h o  to ta l i .*ca toh  i s  much lower thnn l a s t  
Yonr and even lcwsr  than  i n  1947, t hc  cn tch  i n  tho Now York sec t ion ,  

l i t t l 6  ohango i n  sp i t e  of an i n c r e a s e  i n  t h e  number of licenses 
iE5UOd. 

mC numbor of l i c c n s c s  i s suod  i s  n o t  an  a c c u r a t e  merusura cf f i s h i n g  c f f v r t  
becnuso v e r y  fow of tho  n e t s  are f i s h o d  fu l l .  t ime, 

upper p a r t  of +ha r i v e r  where tho  spawning grcunds a r e  l@cr>tcd, 

However, i% may b e  booause of the  . i n c r c n s s  i n  tho numbor Of not5 
t h e  c a t c h  has  been mnintninod i n  t h o  f a o o  clf a dca l ino  i n  abundnncc. 

MIGW TI:>N B N D  MORTtaLITY QF SHfbD 

This s p r i n g  .Mrr H o L 1 . i ~  a t tempted  t o  pcnd-rcctr shad f o r  subscqucnt 
% X i n g  as j u v e n i l e s  a t  h a t c h c r i e s  loca ted  a t  Edonton, IJorth Cnrolina,  
and Orangeburg, Scu th  Carolina6 A t  Edenton, s u r v i v a l  of young has bccn 
far s h o r t  of expec ta t ions ,  c n l y  675 s u r v i v i n g  c u t  of L:n ost imctod 28,000 
in one n u r s e r y  pond iAnd on ly  1 4  frcm unothor  pond s t m k c d  w i t h  22,400. 
Tho5C3 f i s h  woro .hold w c r  m 7-wuok per iod.  

f o r r i n g  young shad f r c m  nur se ry  t c  grciving ponds. 
A t  Orangeburg, ponds a r o  nmv be ing  drainod p rcpnra t c ry  to t runs -  

Surv iva l  i s  y o t  un- 
b u t  t P h l  s c i n i n g s  i n d i c a t c  b e t t e r  surviva).  horo thcn  a t  Edenton. 

During the  l a s t  week of May s e v o r a l  l o t s  of shad 0r;gs wore t m n s -  

Shad w i l l  be s tookod i n  pcnds hem 
Ported from the  Potomac RivcF t o  the E a s t e r n  F i s h  Cu l tu rn l  Exparimontal  
Staticm a t  Loctown, Wes4s V i r g i n i a ,  

afford oxpcrimcntnl  m a t c r i n l  f o r  ,working o u t  imprcood mo thcds of 
handling and tngging  t h o  juvcni los .  I t  i s  hoped r e s u l t s  of t h i s  work 

bo a v n i l n b l e  by fall. 

3 Thors woro 4 r o t u r n s  t h i s  s p r i n g  from thct shad  tagged last 
and h p t o m b e r  f r o m  h o r r i n g  w i o r s  a long  t h c  cons t  of Mainoo 
'PPQar from t h i s  y o a r t s  ro tu rns .  t h a t  many of t h o  shad fcund i n s h w c  i n  
this R m a  a r c  immuturo. 
'"ntirnctors ( f o r k  l eng th )  * 
'PPW frequonoics .  

It 

Sizus  of shad tmggqd rnngod from 41 t o  94 ha l f -  
The shod rc turnod t h i s  m n r  wcro f r o m  tho 

SCALE ANILYSIS 
i n  tho Hudson River  was roooivod by Miss Cnblo from Now York and 

Mew Jcrsoy Dopartmcnts of Conservntion. Samples Qf sonlos  frcm the' 
C"rrQnt runs i n  t h e  Delrtwnro and r i v o r s  i n  tho  Chosnponko Bn!; r:jtTions 

oht-nincd by A l b o r t  R e  Snndcrscn, Jr., coc-pcmting w i t h  the s t ' ' t c  
"OnSorvation dcpnrtmcnts of D o l a w u r c  , Xarylund and Virg in in .  

FbOrf t o r y  whcru they  trr.nsoribc,d t h e  l i s t  of l i censod  not8 cPr l i t od  
In J'ltlrYlmd t i d o  wakor w i t h  l eng ths  and loc t i t ions .  
rCCordS f o r  1946-7 and 1948 were brought  t o  t h o  luhoratcu-y for '' 

A large oolZoot ion of scalcs frcm the 1949 run Of 

' 

Miss Cnblu nnd JIr. Sandcrsrm v i s i t c d  thc  Cliosupellko Bi@lc€$oal 

Tho d ( t i l Y  o f A x h  

on and annlys  i 8 .  
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SHRIMP INVES TIGA TIONS 

O n  Apri l  31, 1949, an agreement was aoncluded between the Insti tute 
of F isher ies  Research* University of .North Carolina a.nd the Service whereby 
the status Of the  North Carolina shrimp f i she ry  would b9 examined and 
recommendations would be submitted t o  the I n s t i t u t e  t o  a s s i s t  i n  t he  
formulation of t h e i r  fu ture  8 tudies of shrimp. 

Mr. Atkins.on was de t a i l ed  t o  the InstiLufe f rom Apr i l  1 t o  June 
30 Co s.tudy the records col lected by t h a t  organization and t o  analyze 
the resu l t s .  Some evidence wfts found of overf ishing during the years 
when the ca tch  exoeeded 6,000,000 poundso A r epor t  i s  being prepared 
with recommendations f o r  submission t o  *.he I n s t i t u t e  of Fisher ies  Research. 

S TRI PED RLSS INVES TI GI, TI ONS 

DELAVJARE In cooperation with the  S t a t e  of Delaware, an investYgation 
v a s  made by M r e  De Courcey of Indian Bay t o  ‘oonfirm ro;orts t h a t  considerable 
numbers of s t r i p e d  bass were .spawning each year i n  this ,  area. 

Beginning Apr i l  8, ovaries,  lengths,  soalee and o ther  information 
were co l lec ted  from s t r iped  bass taken by anglers a t  In l e t ,  Dolaware* 
The ovaries  were kept  frozen u n t i l  an examination could bo made t o  
determine the s tage of matur i ty  of the f i sh .  
oolleoted, i t  has been possible t o  fo l low the  developnont of t he  eggs 
un t i l  time of spawning, ab;out May 15. 

From the s e r i e s  of ovaries 

SAFTEE - COOPER About 10 years ago, tho waters of tho Santee alid 
Cooper r ivers ,  i n  South Carolina, wore impounded t o  supply hydro-electric 
power, assi,st naviqation, and control  f lood wa’to’rs . Soon aftervrards, there 
appeared i n  these r i v e r s  a phenomenal run of s t r i p e d  bass.’ k tagging 
program was  undertaken by M r .  Hollis  i n  oooperation wi th  Mr* John Suthorlin,  
Refuge Manapor. 
tngged i n  the Santee River and 20 wore tRggGd i n  the’ Coopara The roturns 
w5.11 provido information on t h e i r  migration and especial ly ,  if any aro able 
t o  ascend the  dam by usc of the looks t o  the watcrs nbovo. TQo know l i t t l e  
of t he  runs of s t r i p e d  bass i n  southern r ivers ,  ahd t h e  information gainod 
by t h i s  experiment will be most valuable. 

From Apr i l  28 t o  June 16, ,1949, 22’0 s t r ipod  bass were 

The pro jeo t  was undertakun i n  cooperation with the S ta te ,  ~f South 
Carolina, Departmen% of Inland Fishories ,  and the Santce-Coopor authority.  



Gm FISHERY INVES T I G t  T [ONS 
W i l l i a m  W. Andorson, Chief 

In t h e  ehaJlow wutors o f f  t h o  w c s t  O O f l 6 t  of F l n r i d n  t h o r e  appears  
qu i te  suddenly a t  irrcpp1p.r i n t e r v n l s  t: n e c u l i n r  d i s c i  l n r n t i c n  of those  
waters  kncwn ns “ rud  t ide” ,  
Ob6@Pvor\ duri.n& the  f a l l  cnd win to r  of 1946 c 1947 and the  swnmor of 19470 
As60Cintod w i t h  t h e s o  outbreaks nrct t h o  donth of mi l l ic -ns  o f  pcunds of 
f i s h ,  many of which a r c  vc,lucblo food f i s h ,  iind tho  contcminat ion Of‘ the  
beaches by the decnving f i s h  which a r e  washod oshLro. 

The l o s t  oocurrEutc8s of t h i s  ”red t i d e ”  wr* 

The immodinte cause of “ r e d  t idu“  has h w n  aso r ibcd  t c  a trcmcn- 
dous ubundnncc of tho  d i n o f l n g o l l n t e  Gymnodinium brovis whioh may bo 
found i n  numbors up t o  60,000,000 por ouc.rt cf w r , t e r  i n  tho more heavily 
af”ec ted  arms0 The dea th  of f i s h  i s  cv idui i t ly  cuuscd by u t o x i o  sub- 
stWme or poieon of unknown n a t u r o  whioh i s  nssoc in tod  w i t h  thc  occur- 
rence of grcr,t numtwrs of Gymncjdinium brevis. 

-- 

Tho F i s h  nnd t l l i l d l i fo  Surv ica  w a s  authL)rized by Congross ti undor- 
CL study cf t l i o  “ r c d  t i do”  phonomonn and thc  Gulf F i s h c r y  Inves t iga-  

tions wrm nssignod the task.  A f t a r  n thornugh survoy of possiblo l O C Q -  

t iom fc?r n l n h i > r n t o v  on the  Florid!! lliFost Canst, Sa raso ta ,  F l o r i d a  Was 
chc)scn ~ t s  t h o  1t c n t i o n  f o r  l i c n d ~ u ~ t r t c r s  of tho s t u d i o s .  
Now Orloans, Lcuis innu t c ?  Sarnsc-tn was acccmplished dur ing  Octcbr r 1948, 

Tho movo fm’m 

Early i n  Docmbor, rcprc ,sontnt ivos f ram i n t c r e s  tod  nyScnoius ond 
i n s t i t u t i o n s  i n  the-, Str,tc> of F l o r i d a  met u t  the S c r v i c c ‘ s  Lnborntclry 
Srlrcsc3xi t o  d i s c u s s  possiblc; cwpora t i cm i n  t hc ” r c d  t i d c ”  S t U d i C J S e  

n t t tnd ing  woro roprosent : t t ives  of t h c  TJnivorsi ty  of F l o r i d a ,  Tlhivcrsit;y 
Of b h r n i ,  Un ive r s i ty  of Trmpa, Tho F lor ida  r?opr tmont  of c(’nscirvnti(’np 
and COmmissionors of Pinel las  Ccunty, F lor ida .  
ing it  i s  bul icvod t h n t  n l l  i n t e r u s t o d  n6cncios huvo (x b o t t o r  concept of 
tho problcm und c,f whut e m h  hopoa t o  cooomplish. 

A s  n rc f iu l t  of t h i s  moot- 
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Act ive  f i e l d  wcrk  wos begun i n  Moy nnd has cont inuod d u h n g '  June. 
E igh t  f i x e d  s t n t i i n s ,  ranging  from the  mouths c f  f r e s h  wa te r  r i v c r s  ou t  
to tho 100 fnthcm l i n o  (approximntcly 110 m i l e s ' o f f s h c r e )  have been 

1, s u r i o s  of dntn re= 
laking t o  oceanogrcphy, plnnktolcpy,  chemical c o n s t i t u e n t s  of tho water  
and gene ra l  cbse rvu t i cns  are ob t r incd  a t  euoh s tn t ion .  The aocumUbtii7n 
Of d a t a  f o r  a ' l o n g e r  pe r iod  of' timb 'kil l  bo  necossnry bo fo ro  o~mpar i sons  
Of t h e  d a t a  obta ined  can bo made o r  *heir s i g n i f i c n n a e  determinod. 

and a ro  v i s i t e d  c i t  r egu ln r  i n t o r v a l s .  

Delay i n  s e c u r i n g  mnjor piocos o f  oquipment such u s  a bothythcmo-  
graph and o c u r r e n t  motcr hove he ld  up tsbscrvaticns t o  bo mado w i t h  
these i n s  trumonts 

STUDIES ON NUTRITION OF ORGANISMS 'RELATED TO RED TIDE 

D r .  Gladys King has cont inuod hor s t u d i e s  on tho  n u t r i t i c n n l  r e p  
quircrnents of Gymnodiniwn simplex and PlagrWarnpa marina s-inoo wo hnvo 
been unable  t o  socurc  Gymnodinim brcvTs; As Q r o s u l t  of a n  extended 

Dr. King has conoludod t h n t  appnron t ly  those  two orgcnisms w i l l  
not grow i n  an ino rgan ic  modium oven whon suppl iod  widc ranges i n  amclmts 
Of Qvailnble i no rgan ic  phosphorus and n i t rogen .  Hcwevcr, she  has hnd 
s u C C O s s  i n  c u l t u r i n g  ' t h e  organisms i n  a sea. wnter-yeas t a u t r i e n t ,  and 
sc~d . i e s  are now i n  progresa t o  i d e n t i f y  the oOn6titUentS of yeast which 
Elre e s s e n t i a l  f o r  cont inued growth of the  d i n o f l a g e l l a t e  and o i l i a t e  

under inves  t i c a t i o n *  
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P A C I F I O  OCEANIC FISHFJIY I N V E S T I G A T I O N S  
S E C T I O N  OF BIOLOGY AND OCEPNOGRAPHY 

Milner B. Schaefer, Chief 

GEJ?TFtAL 

As t h e  fi'rst ygaf of exis tence  of POFI draws t o  a close, we f i n d  
our operations s'omewhat behind the  o r i g i n a l  sohedule, pa r+ icu la r ly  as 
t o  the i n s t i t u t i n g  of sea  going studie's which were contemplated f o r  
May 1, bu t  which w i l l  probahly n o t  get under way u n t i l  October as 'a  
r e s u l t  of delays i n  vessel oonversion. 

The p r o j e c t s  undertaken during f i s c a l  1949 cons is ted  l a r g e l y  of 
neoeesary pre l iminary  work antecedent t o  the in s  t j t u t i o n  of researoh 
pro jec ts ,  inc luding  the a6St31nbling of equipment and f a c i l i t i e s  wherewith 
to  work, and s t u d y  of background information f o r  t h e  e f f i c i e n t  planning 
of our operations.  This preliminary work, a8 desoribed below, is completed 
o r  w e l l  on the  way t o  oompletion. A now program w i l l  be aubmitted f o r  
f i s c a l  1950 descr ib ing  researoh  p ro jec t s  t o  be undertaken, i n  add i t ion  
t o  the  1949 pro jec t8  t o  be continued i n t o  the  next  year. 

A r e p o r t  by Mr. Schaefer "The Federa l  Program wi th  Rela t ion  t o  the 
Future Development of P a c i f i c  Fisheyies" was read a t  t he  Seventh Pao i f io  
Scienoe Congress i n  New Zealand. 

CONVERSION AND O U T F I T T I N G  OF VESSELS 

A t  the end of t he  f i s c a l  year, the research  v e s s e l  "Hugh 14. Smith" 
(Ex-YP635) i s  i n  tho Tacoma, Washington yard of the Tacoma Boatbuilding 
Company undergoing conversion. Delivery of the s h i p  by the  cont rao tor  
t o  the  Department of the I n t e r i o r  i s  expectod t o  take place i n  September 
1949. This w i l l  be the oulmination of oxtonaive planning f o r  the r e p a i r  
and conversion of the ship.  Rehab i l i t a t ion  Of' the  h u l l  and machinery 
was completed a t  Honolulu i n  e a r l y  February and tho s h i p  was  re turned  
t o  the  Service. S h o r t l y  t h e r e a f t e r ,  b i d  i n v i t a t i o n s  w o m  i s sued  f o r  
the  conversion. 
r e j ec t ed ,  tho c o n t r a c t  was awarded on A p r i l  29. 

A f t e r  a disappoin t ing  dolay during whioh a l l  b ids  wore 

A good d e a l  Of the  s c i e n t i f i c  equipment roauirod aboard' tho "Smith" 
and the  two explora tory  vessels ha6 bocn obtLincd o r  orderod, and proptiration@ 
have beon made t o  procurc tho rornnindcr e a r l y  i n  f i s c a l  1960. Tho ourrenf 
Hawaiian wa te r f ron t  s t r i k e ,  i f  i t  long continuos, a8 it  thrua tens  t o  do, 
may, however, dolay d e l i v e r y  of equipment and mtlterials s u f f i c i c n t l y  t o  
oause f u r t h e r  de l ay  i n  the  i n s t i t u t i o n  of f u l l  s c a l e  work a t  sea. 

SURVEY OF JAPANESE TUNA RFSFYRCH ACCO' PLIS€iMRllTS AND STUDY OF 
JAPAFVSE FISHIWG AND RESEARCH PlflETHODS 

Pt-oouroment of hpfinesu L i t e r a t u r e  and Bibliographic Mater ia l  
Available i n  the  Uni.ted S t a t e s b  

This p r o j e c t  has been 1c:rgely corriple tod. The bihliogrnphy ccmpilod by 
tho Pac i f i c  Oceanic Biology P r o j e c t  has bcen catalogued und is ava i l ab lo  f o r  
me. Microfilm copios have bocn made of nea r ly  a l l  pertinent Jnpnnoso p P c r 8  
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4va i l ab lo  i n  tho  F i s h  and X i l d l i f e  Se rv ice  l i b r a r y .  
t o  Japan and i t  i s  be l iovod t h a t  t ho  collection of Jnpanese 

' c i c n t i f i c  pcrpers on tuna b io logy  and r c l a t e d  s u b j c c t s  i s  reasonably 

This work has boon 

'OrnPIQ t e  . 
Bibiographio work y e t  t o  be completed i s  the  ooi ip i la t ion  of refcrcnceS 

"hi& d e a l  w i t h  tunas from o t h e r  po r t ions  of t ho  P a c i f i o  Ocean and a s s o r b l i n g  
Of t hese  i n t o  a conple ted  b ib l iog raphy ,  

Study of Japanese F i s h i n 4  and Research Methods and Procurement of 
1_ 

' L i t e r a t u r e  and.  Data from Japan 

Tha procuremont of m n t e r i a l  f o r  t h i s  . p ro j ec t  i s  h r g e l y  conplatedo 
SuffiM.ont d a t a  have been accumulated t o  provide a c lear  p i c t u r e  Of 

Japanese tuna f i s h i n g  methods. 
of t h e  more complex u n i t s  hnvc boon procured. 

lines and samplos of t ho  component p a r t s ,  s k i p j a c k  hooks, j i g s ,  laador ,  
a. lift n e t  f o r  oa t ch ing  h i t ,  and  p lans  f o r  l i n e  p u l l e r s  as wo l l  as 
O t h e r  guar. Hovinp; p i c t u r e  coverage 6f .both s l i p j a c k  and lqng l i n e  

Specimens of Il;ear, o r  p lans  i n  tho 
These inc lude  lorig 

f i s h i n g  has been made,' a l though i n  the  l a t t e r  oaso t he ro  a r e  s t i l l  
arrangements t o  be madc boforo copLas of the  p i o t u r c s  which were 

by tho Army a t  our  r e q u e s t  may bc. dol iverod.  

This in formnt ion  i s  , t o  be dividod i n t o  soctiLlns f o p  a n a l y s i s  an4 
Pub l i ca t iono  A t  t hc  p r c s c n t  timo a pnpcr doa l ing  w i t h  tho hroas^dn'd 
?athods of long l i n e  f i s h i n g  i s  n c a r l y  complcte f o r  submission t o  SCAP 
In Japan t o  bo publ ishod by thom o r  the  F i s h  find W i l d l i f o  Serv ice  n S  

8cem most adv i sab lc .  

Co l l ec t ion  of r e sca roh  pupcrs hns boon f i n i s h o d  f o r  prac t icc l l  purpOSC6. 
'rhile tho rc  a ro  a fcw of vnluc which oould  n o t  b e  obtnincd, the  g r e a t  
m j O r i t y  were e i t h o r  purchased o r  borrowod by our  Japanese roaonnai8sWW 

complOto covcraEo of Jnpnnese tuna pub l i ca t ions  o u t s i d e  of Jnpan. 
Oxpodient, t r a n s l a t i o n s  were secu red  of R number of manuscr ipts  which . 
'OU14 n o t  be photographed. 

t o  bo microfilmod. A s  a consoquunco POFI probnbly hns tho most 
A s  an  
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also the weakness and f a i l u r e s  t o  be encountered. 
on tuna tagging, which a r e  mainly unpublished were of p a r t i c u l a r  value.  A 
rather ex tens ive  s e r i e s  of tagging s tud ie s  on sk ip j ack  was undertakon by 
means of a band about  t he  caudal pedunole, A t o t a l  of approximately 8,000 
tagged f i s h  r e l e a s e d  y ie lded  r e t u r n s  of roughly twQ-tenths of one percent,  
and these  s h o r t l y  a f t e r  tagging. 
tuna y ie lded  a h igh  rate of r e t u r n  f o r  t he ' f ew f i s h  whioh were tagged. 

Discussicns of esperiments 

Conversely, operole  tags appl ied  t o  black 

Problems of age de terminat ion of timas were inves t iga t ed  through 
in te rv iews  w i t h  a number of s c i e n t i s t s .  
outstantl ing among Japanese workerk i n  t h i s  f i e l d  was -questionea extensively 
on the  va r ious  phases of h i s  research. Although l a rge  numbers of spedimons 
were never used, a b o u t  150 f i s h  i n  the  case of the  sk ip j ack  (K. pe1amis"jnd 
f ewer  than 50 f o r  the  remainder of the so c a l l e d  "Scombroids",T most of these  
species w e r e  examined by him. D r .  Aikawa found a l l  of them t o  conta in  on 
the  cont ra  of t he  ve r t eb ra4  markings which were assumed t o  40 r e l a tod  t o  
the  age of the  f i s h .  .Scales were used f o r  ago deturminatifin of t he  yellow- 
f i n  (N. macropterus] and b lack  tuna ( T ,  o r i e n t a l i u )  by o the r  workers, b u t  i n  
no caye d i d  t h e r e  seem t o  have bccn a-thorough and ex tens ive  i n v e s t i g a t i o n  
of t h e  problem. 

D r .  Aikawa who hhs 'be&' p a r t i c u l a r l y  

Rasial i n v e s t i g a t i o n s  have been l a r g e l y  confined t o  s t u d i e s  of the  con- 
d i t i o n  f a c t o r  ( Fac to r  = 1000 Vl ). 

sk ip j ack  popuJation8 i n t o  "migratory" find %on-migratory" groups on t h i s  
bas i s .  ':ore r e c e n t l y  t h e r e  have been sevora l  p ro j ec t s  i n i t i a t e d  which a r e  
aimed a t  r a c i a l  s t u d i e s  through the  uso of morphometri+os, A l a rge  quan t i ty  
of these da ta  (500 s e t s )  were loanod t o  POFI by D r .  K. Kuronuma of the  Central 
F i s h e r i e s  Experimental  S t a t i o n  of' &pan for stud:! but  n o t  f o r  soparnto pixbli- 
ca t ion .  

Attempts havc been made t o  d iv ide  the T- 

In general ,  r s s w r c h  on che tunas i n  Japun has bceq p r imar i ly  d i rootcd  
t o  expandil-rg tho  e x p l o i t a t i o n  of those f i s h  r a t h c r  t h a n  t o  d iscover ing  the 
f a c t s  gwerf i ing t h e i r  ex i s t ence  t o  servu RS a bclsis of manawmcnt. As a 
consequence, g r e a t  emphasis has b w n  placed on tho  s tudy  of somo of tho 
phys ica l  f e a t u r e s  of the onvircnment which a r e  r c l a t c d  t o  the  uppournnce 
and movements of tunns. For example, var ious  watcr  tcmpcrutiires i n  whioh 
the  s e v e r a l  speoies  of tunas w i l l  be found i s  known qui te  prco ise ly ,  and 
t h i s  information i s  used by t h o  f i s h o m o n  i n  making t h o i r  catch,  I n  tho 
f i s h e r i e s  of the  formor Pandated I s l ands  a rea ,  wnter w i t h  a surfaoo tom- 
pe ra tu rc  w i t h i n ' ?  few degreos of 28' oent igrade WRG found to  producm the  
b e s t  catches.  
a lbacore  and blaok , tuna a r e  considorably lower. 

S k i p j a i k  requi red  s i m i l a r  tempcratures,  whilo thoso f o r  

Trans la t ion  and s tudy  of  da tn  gnthcrsd under t h i s  p ro joc t  w i l l  continu' 
through f i s c a l  1950 and i n t o  f i s c a l  1951. 
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Procuramht  and evnluat iqi. of" Oceano',ya?Jhic Cnta.  ,:vailable f o r  
t h e  Region t o  be Xnvestipated 

Because of the  f a i i u r e  t o  r e c r u i t  an ooeanographor dur ing  f i s c R l  1949 

We have obtnined from t h e  Hydrographio Office copies  of Japnnese hydro- 

-*-.--3--- 

proSress on t h i s  p r o j e c t  has  been very meagre. 

graphic d a t a  from some 700 s t a t i o n s  i n  our  gene ra l  r eg ion  of author ieed  stud!, 
und have ar ranged  t o  procure the d a t a  from a r e m i n i n g  2800 s t a t i o n s .  
appears t h a t  t h e  mast e f f i c i e n t  method of handl ing , those d a t a  w i l l  be  bv 

Officers IPM cards  RS t hey  becomo a v a i l a b l e .  )To analysis of any of  tihese 

proFSram i n  1950 i t  i s  doubt fu l  whcther nn:r work i n  t h i s  direct;-on w i l l  be 
Posaitlle next  yea r  e i  t h n r ,  

It 

O f  punch curds,  we w i l l  t h e r e f o r e  o b t a i n  d u p l i c b t e s  of the Hydrographic 

da th  has been p o s s i h l e  dur ing  1949 and w i t h  oiir g r v a t l y  o u r t a i l e d  

PRELIF4INARY SURVTT OF HAWAIIf'~N-LIN~ ISLFATDE AREA 

Data have been compiled on seasons ,  p laces  of occurrence,  abundance, 
and Poss ib l e  methods of cc\p<ure of tunas' and tunc  b a i t  f i s h e s .  
data were ga thered  by 
ve86e16, by in t e rv i ews  w i t h  fishermen, and by f i e l d  t r i p s  i n  l o c u l  w u t O P S ,  

These 
tudying t h e  landings  of l o c u l  Hawaiian f i s h i n g  ' 

vis i t s  t o  French F r i g a t e  Shoals, Palmyra, cnd Canton Is land .  

Coimnercial tuna f is1it:rics i n  t h e  Hawaiian-Line I s l ands  e x i s t  only 
in BawQiian Islrinds propur. In  a d d i t i o n  t o  d i v s r s o  minor f i s h e r i e s  which "' 5uoh cear as small eurround nu t s  and hand l i n o s ,  importunt  1 Q C a l  *Una 
fisheries a r e  conductod hcro. 
cGpture-=polo and. l i n u  f.or l i v e  b a i t  sur fnco  f i s h i n g  c.nd long l i n c  f o r  nub- 

landed *it t h o  l o c a l  markot and o b t r i n  inf'ornu:ticr. on crea of crltch, 
Of' c r J t c h ,  t:rp@ of p;oc,r w e d ,  amount of ccur m o d ,  o t c .  

'rhosc tunc1 f i s h k r i c s  u t i l i z e  two methods of 

f i s h i n g .  It; has bson possibl t ,  t o  exnmino the  long l i n e  cntchcs 

Thgs, :.n ol ,?OrtUniw 
. 0 

From t h o  d o t a i l e d  dittr: rccordcd on t h 3  gritchr:S of 91 V O S S C l S ,  

srcmplo the  y i e l d  from a ~ n ~ l l  s u o t i o n  of the: Hnwaiinn c i r c h i p c l f i ~ 0  has 

"nalysis of t h c  Huwniihn long l i n c  fishiirTr f o r  thp six-month pried 
p r ~ s o n t .  

froln Janurlry through Jtmc i s  possiblc: rcgnrdinl-:  

the lonC; l i n c  F;rJnr r:nd S~EI,~OZIS of I bundunco f c r  tunns cnd i m r l i n s  t f l k e n  
by 6ub6urfuca long lknc  f i s h i n g .  Ycllovrfin tunc , htg-bycd tunn,  s t r f p e d  
mr'rlin, b lnck  mnrl in ,  wh i t c  n q r l i n ,  2nd ulbiicorc co[iii?osc thc  bulk  of t h e  
Catoh h n d c d ,  

( 2 )  Of 

CE t ch ,  

Condi t ions  of siirfr cc curr t in t  nd w t \ i ; L r  d r p t h s  under which they ' 
Pr *dUoe d , 

T '  

(1) Tho Gpooics composition of tho  ontchos h k o n  b y  vassals operating 

The. officiunc.rr of' thu lonfc l i n ,  gc,ar us dvtcrminbd from tho nunbt 
the  gcnr  hc.s f i s t led ,  t he  nmount of p,et?r fished, (lnd tho umounF Of 

The f i s h i n g  ground' produc inl]: t nc  niLI j o r  CCJ tchc,s, !lrld the related ( 3) 

(4) Const ruc t ion  and opc rn t ion  of tho long-linc: P u r .  
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The a v a i l a b i l i t y  of l i v e  b a i t  i n  the Hawaiian-Line Islands area 
appears t o  be a l imi t ing  f a c t o r  i n  the development of .a  f i s h e r y  where 
la rge  tuna c l ippers  can be operated. It  has only been possible f o r  us 
to survey b r i e f l y  the l i ve  b a i t  a i tua t ion  a t  a f e w  outlying is lands i n  
the  Hawaiian-Line reglone Year*-rQund s tudies  shopld be car r ied  out  t o  
show the seasonal abundanoe of the various small  f i s h e s  t h a t  chn be 
u t i l i z e d  f o r  l i v e  ba i t .  

large vesse l  operations i n  t h a t  region* 

Japanese experience i n  the southwest Faoif ic  
. has shown. t h a t  l i v e  b a i t  has a l s o  been a l imi t ing  f ac to r  i n  developing 

4 

A t  present a repor t  i s  being assembXed which w i l l  describe the 
' findings of the survey team through June .for use by POFI i n  planning 

. 

i ts  f i s h i n g  and research operations. This r epor t  w i l l  include I 

(1) A n  account of the history and present stcatus of tuna f i sh ing  
i n  Hawaiian and adjacent waters, including catch records . t o  ind ica te  
the scope of the  f ishery.  

(2) 
(3) The diagnost ic  charac te r i s  t i c s ,  googrfi phic d i s t r ibu t ion ,  

Methoas and gear used i n  tho Hawaiian tuna f i she r i e s .  

length frequencies 
If time ponni.ts, data  w i l l  be presented on the marlins. 

occurrence, and methods of oapture of b a i t  f ishes .  i n  the H8waij.m-Line 
Is lands area. 

(5) 
(topography of ocean bottom, surface curropts,  surfoco w a t e r  temperatures) 0 4  

' (6) 
tuna produoing urea. 

and length weight r e l a t ionsh ip  of Hawaiian tunas. 

(4) The diagnost ic  charac te r i s  t ics a v n i l a b i l i  ty, l o o a l i t i e s  of 

The physical cha rac t e r i s t i c s  of the Hawaiian-Line Islands region 

Tho p o s s i b i l i t i e s  of the  Hawaiian-Line, Islands region as a major 

. : PRELIMIVARY STUDY OF THE BIOLOGY OF CEN~RAL PACIFZC TUNAS 

Analpi8 of Data and Materials Taken on Cruisea of the"0regon" i n  1948 

. 
( 5  

A prs'liminary s tudy  of baththermograms takan along a sec t ion  transverse 
t o  the  equator ia l  current,  from Fronch Friguto Shoals t o  Jarvis Ierland, during 
February 1948 shows tho e f f s o t  of the divergence i n  the region of 10°N la t i tude 
on the subsurface temperatures as a r e s u l t  of ypwelling, and suggests t h a t  
in the region from about 7" t o  13' N tho tunas may be confined t o  the upper 
'300 f e e t ,  it credenco may be plpced i n  tho statomonts of Japanese rosearohers 
that the subt ropica l  tunus do not  inhabi t  tomy>raturas below 20° C. 

. -  
Raaial  Anulysis of Turin6 by Morpkomotric Chnructurs 

The assombl$ng of scrir2s of morphcmotric .monsuqyman$s o f '  tunas from 
the adjacent  waterq of tho HavmiiGn Js lunds  t c  form II basis  of comparison 
wi th  other  regions was s t a r t o d  i n  l a t o  Fobruury and i s  v c 1 1  on the way to 
omplotion. 
f rosh  f i s h  markot and  a t  the oannery at; Kowalo Basin. 

Data , a r e  .bc.ing gathered from spocimcns a t  the wholosale' 
Sots of meaouromonts 
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ham bocn obta ined  (as of June 13) from 126 b i g  eyed tunn, Ffirathunnus - s i b i ,  
79 Yellowfin, Naothunnus macroptgrup, and 124 sk ip jack ,  Katsuwonus polamis, 
and 26 cava cava, Euthynnus ya i fo ,  In  a d d i t i o n  25 s e t s  of di t ta  have beon 
taken from a lbccore ,  T. germo; these  w i l l  be made av t i i l ab l e  t o  s c i e n t i s t s  
on the West Coast f o r  comparison wi th*  d a h  from a lbacorc  lnnded there. 
Objective i s  t o  ob tn in  from Hnwaiinn watoss s e t $ .  of mepsur.emsnts from 200 
‘Pscirnens of oach s p e c i e s  s s l e c t e d  by l e n g t h  t o  oovcr as evcnly  as p rao t i cnb le  
the e n t i r e  rnngo of sizes encounterode This p r o j o c t  is i n  ooopera tbm with 

’ the T e r r i t o r i a l  D iv i s ion  of F i s h  and Gnmc t o  tho e x t e n t  t h o t  wo expoct  t o  
pool Our d a t a  and d a t a  a l r cudy  ga thc red  by t h a t ’ o r g n n i z a t i o n  cnd. t o  conduct 
cs r tn in  of tho ana lyses  on a j o i n t  basis. 

and s k i p j a c k  from t h e  S o c i e t y  and hkrquesus I s l ands .  
by Personnel of t h i s  S e c t i o n  and of tho T o r r i t o r i n l  Div is ion  of F i s h  and 

r e s u l t e d  i n  the  gnthor ing  of morphometric datu from 99 sk ip j ack  and 
47 Yellowfin dur ing  thc  unlonding and prooess ing  of theso f i s h ,  DlIr. Yee 
‘ 8  i n  procoss  of computing r eg ross ion  s t a t i s t i c s  f o r  those  sarnplaso 

c- Our 

In mid-April a v e s s e l  landed a t  Honolulu w i t h  a load  of ysllCWfin 
A j o i n t  operation 

some morphometric da ta  wero obta ined  by o u r  reconnaissance team i n  

fasllory and lundod a t  Tckyo. 
hmcvw, procluded tho assembling of v e r y  cx tuns ivo  dntn by t h i s  means. 
During May and June, M r .  Shimada has mndo soverLl  t r i p s  t o  f i s h i n g  po r t s  
in BWthern Japan f o r  the  purpose 

da t a .  Bocausc of tho  lcttonoss of appcnrnnco of tho  f i s h  t h i s  
’Oar and bad weathor t h e r e  has bcon less m a t c r i a l  r ivni lnble  thnn hnd 
boon @xpcctcd6  

huve a l s o  beon presorved f o r  our  r e fa renco  c u l l c o t i o n  and nru be ing  

l e n g t h w e i g h t  mcnsuromunts on sk ip j abk  nnd 500 aets of measurements of ‘ limited numbcr of morphomc>trio chnrnc to r s ,  Thc r e l i a b i l i t y  of those 
dntc\ a rc  i n  scmo d w b t ;  a prcsliminnry s t u d y  of t h o  longth-weight d a t n  

being mado nc:w t o  (1) oxamino the  quasticm of r e l i a b i l i t y  rind (2) to 
dotomino tho  equat ion  c?f length-weight r o l a t i o n s h i p  i n  ordor  to form a 
bqSia Qf judgement of t h e  valuc; c;f t h c  oxtonsivc rac ia l  s tud ios  now being 

du r ing  t h c  winterfrom tuna spocimons taken  i n  tho  w i f i e o f f s h o r s  
Tho v a r y  poor cond i t ion  of most of t h e  f i s h ,  

of gflthoring morphomotrio nnd o tho r  

Hmevt‘r, s u f f i c i t i n t  dntn w i l l  probribly bo nva i lnb lo  f o r  
oompnring Japnneso tunas w i t h  thoso f r u m  u thur  ureas$ t o t a l s  t o  

8I-o not a v a i l a b l e  as t h i s  i s  w r i t t c n ,  Spocimons of ench spoc ic s  

t o  Hmwlulu. D r .  Kuronwna hus mndc avu i lnb lo  t o  us somo 5000 

by Japanaso s c i e n t i s t s  bnsod on “ c o n d i t i c n  f a c t o r ”  C E 1000 
L3 

CooFRRATION Vlf ‘El NAVAL GOVERIT‘CNT I N  T I E  DEVELOPBENT OF FISIflRIES IN 
Tm TRUST mRRITORIES OF THE Pf&CIFIC 
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. A t  a conference i n  Washington, D. C.'in l a t e  October various rocmmenda- 
t ions  Were madc to the Naval Office of I s land  Governments as to  tho s o r t  cf 
s t a t i s t i c a l  reports  t h a t  should be required of ocmnerciul f i s h i n g  opt9ratorS. 
conferences were held by the Navy a t  P m r l  Harbor c m  November 5, 9, and 10 
and on Nwomber 23, 24 and 25 a t  which racnmmcmdati(*)ns were proparod f o r  
the conditions undor which commercial f i s h i n g  by nun-indigcnous persons 
might be conducted i n  the T r u s t  T e r r i t o r i e s ,  M r .  Schaefor attended these 
Conferences a8 an advisnr. As a r e s u l t  of the Conferences a t  Pear l  Harbor, 
%here were pramulgtxtad by the Deputy High Ccmmissioner of the Trust Terr i tnr iBs 
i n  late January "Terms and condi.t;j.ens appl icable  t o  f i s h i n g  operations i n  
the Trust T e r r i t o r i e s  of the P a c i f i c  IsXunds" which e s s e n t i a l l y  folltmod 
the recommendations r e s u l t i n g  from the  Novomber confcrencos. 
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%TION OF S H E L L F I S ~ R I F S  

CLAM INVES TIQAT~ONS 
John B. Glud, Chief 

GENERAL 

F u b l i c  Law No. 556 au thor i zce  and d i r o c t s  t he  Servioo t o  undortako ' comprehensive and ccjntinu'ing s t u d y  of tho hnrd and s d f t - s h e l l  clam 
f i shor ios  over a pe r i cd  of f i v e  years  i n  o r d c r  t o  s t o p  tho d o p l c t i w  
Of' these  va luab le  n n t u r a l  resources  and t o  ros'tc+re thornto t h o i r  moximwn. 

Work on t h i s  prcljoct boqun i n  Ootcber, 1948 

During October and November a survey cf  the b l a m  probloms i n , t h c  
Of' Maine, New Hampshire, Massachusotts,  Rhodo rs lnnd,  ConngctiCUt 

and New Jorsoy  was mnde 

inves t iga t i rn  which w a s  p re sen ted  tc  t h c  C l a m  S p o c i a l i s t s  Committco Of 
Tho r o s u l t s  of t h i s  survey  wore usod t o  formulnto a progrtim f o r  tho 

A t l n n t i c  Statos,I\darino F i s h c r i e s  $ommissi(.,n en Docembcr 20. 

Tho C l a m  S p e o i a l i s  ts  Committee approved tho progrnm as prosentode 

Tho survey  of clam probloms nlcnp, tho  A t l a n t i c  Cc-nst was continued 
Jnnuary, Fobrupry and 1\4nrch through oonforoncos w i t h  indus t ry ,  , . 

ccnsc ryc t ion  dopartmonts and u n i v c r s i t i c s  i n  the  st;ntes of Vi rg in ia ,  
!lorth Curt-llina, South Cnrolinn and F l o r i d n  This pro l iminary  survey 
lndicQtod t h n t  dovclopmont of t h e  ccmmoroinl f i s h e r y ,  improvomont cf 
marketing prrccduros,  e x p l o r a t l  c n  of ox tont  of clam bcds rmd development 
Of f i s h i n g  methods uro importnnt ,  Bas ic  b i o l u g i c n l  f r tc tc rs  
'Onoerning olams, suoh as growth r a to ,  fecundi ' ty vorsus  ago, s a l i n i t y  
and tempcrnturc to lLrancc  and o f f c c t  of prodntr.rs have n e v t r  been 
dcCcmined  f o r  most cJf tho  south.  f This informnt ion  must bo obtninod 

O r  Officiant rop;ulntic>n cf t ~ i a  f i s l i c ry ,  o s p u c i n l l y  i f  i t  cxpr,nds g r e n t l ~ *  

Four roscrlrch p r o j u c t s  h a w  bcon e s t n b l i s h e d  u t  s t r n t c g i c  l @ o n t i z n s  

CrlSo the  s i t 0  wns ehcson t c .  utilize oxisking. f n c i l i t i o s  and minimizc 

tr 

BXPendi t . 
t h e  problems d i sc lvsod  by tho surveys dcsc r ibcd  nhcvc. I n  
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survey i n  each of .these buys r*nd t h i s  w i l l  bo ropected somi-annually. 
Catch records per man day f o r  the p n s t  throe years have been obtained 
f r c t m  l oca l  clan, buyers and n r e  being analyzed. 
made f o r  obtaining these  records from now on f r c m  the  buyers. 
s tud ies  of growth r a t e ,  reprcduction, na tu ra l  and digging m o r t o l i t y  have 
been i n i t i a t e d ,  

Arrangements havo been 
Additional 

When enough information has been obtained anes t ima te  will be made 
of the  amount of clams. which can be removed euch year withcut  depletion. 
This w i l l  bo compared wi th  ac tua l  production and cor re la ted  wi th  pcpulatian 
trend8 t o  e s tnb l i sh  v a l i d i t y  of these methods. 
the r e l a t i v e  e f f o c t  on the population of na tu ra l  f luc tua t ions  and digging. 

These s t u d i e s  w i l l  doturmirJo 

Other 00: perative projects  wi th  Maine Sea and Shore F isher ies  Commis6ion 
include I 

(1). Thinning experimcntr In  many plnces clnms w e  overcrowded nnd 
stunted. 
commercia1ll)f dug to  reduce the number ,of clams i n  ctmparisdn with uontro2 

Transplanting experimonts w i l l  detormine ' a t  whioh s i z e  clams 

"his oxperimcnt w i l l  check growth r a t e s  i n  p lo ts  which have been 

p lo ts  # 

(2) 

(3) Seed ga.thering experiments. In  somu places i n  Ehine s o f t  
can b e s t  be t ransplanted and a t  which time of tho yee-r .  

clams s e t  i n  g rea t  numbers with concontratinns exceeding 600 per  square 
foot.  Varicus mechanical mcthcds a re  being t r i e d  t o  rcmove these one- 
quarter  inch  t c  one inch olams f r c m  the grcwnd f o r  tran'splanting. 

(4) Exposure exporimonts w i l l  dotermine the mor ta l i ty  of dlams 
l e f t  on tho surface a f t e r  commercial digging during each p a r t  of tho 
year * 

( 5 )  Adaptation of ohms t o  l a b r r a t w y  ccnditi(m6. These t e s t s  
ind ica te  t h u t  clams c m  be successfu l ly  he ld  i n  tanks a t  Bcmthbcry Harbor 
f o r  experimentation. 

NEWBURYPORT, IUSSACH SETTS UVIT 

I n  Massachusetts s o f t  clams have becurno, s o  scfarce t h a t  the  usual 
mothcds of cont ro l l ing  semons and crf t ch  800m inof feo tua l  In  restoring 
t h c i r  abundance. Three approaches t o  t h i s  problem are  boing tctkon. 

(1) 
(2)  
(3) 

Develcping methods of pr ivata  clam fnrming. 
Developing methods of town pluntingsc 
Detcrminhg reasons for thc proscnt doolino i n  cbundancs and 
reccmmmding measures f o r  res  to r ing  tho fishory.  

Porker River Wild l i fe  Refugo has bccn choson as tr buse f o r  s o f t  
o l am inves t iga t ions  i n  Massachusetts nnd New Hampshire and threo b io logis t s  
have been s ta t ioned  a t  Nowburyport, blnssachusc tts, F l a t s  hnvo boon suro0Yod 
t o  loca te  a r e m  which w i l l  bo su i tab la  for oxporimgntnl clam farming. TWO0 
experimental planting8 of seod from Sam's Cove, Maine, hnvo been mado and 
winter  su rv iva l  has been sat isfactory. ,  
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(a) 
NinCY f l a t s  i n  Vay and June and p l an ted  i n  twelve axperimental  beds O n  

Newbury f l a t s o  

(1) 
(2) 
(3)  Broadcast ing ovnr untouched bottcm. 

Farming. Seed clams about  1 1/4" i n  l e n g t h  wero ohLRined from 

These seed c l m s  wero p l an tad  by t h r e e  methodsr 

Plowing i n  w i t h '  a hand plow. 
Broadoast ing over a bottcn provious ly  plowsdo 

observa t ions  of clams holes  i n d i c a t e  msthcd 3 i s  j u s t  as 
s u c c ~ s s f u l  8 s  tho  o t h o r  t w o  and i s  much chmpor.  

VQricus cc,ncontrntlons from 10 t o  50 clcins pc r  square f o o t  werO 
tried and tho s f f c o t  on grGWth and product ion  w i l l  be dotermined by 
fu tu re  digging. 

c o s t  rccrirds of' etich cpora t ion  are  boing k e p t  and will be used t o  

(b) 

dotormine t h e  ccrnmercial p r u c t i c a b i l i t y  of olam farming. 

'' Newburyport,, 

'h ie P a r t  of t ho  work i s  i n  c l o s e  ooopcrat ion w t t h  t h o  Marine F i s h e r i e s  
D1vis~on of tho ~\iiassochuso t t s  Dopartment of Consomation. 

T@%i p l a n t i n g  mcthods a r o  boing davelupod through t h e  experiments 

clumrs w i l l  a s s i s t  tho t a m s  i n  e v a l u a t i n g  their own p l a n t i n g  e f f o r t s .  
Accurc t o  records of 006 t, s u r v i v a l ,  and growth of trms- 

(0) Program for determining r e a a o n ~  f o r  the  proscmt dec l ine  in 
A sampling progrnm hris been s t u r t e d  t o  6etr;rmine clam pOplllation 

by Last y o a r t s  good s e t  
be oon:pnred w i t h  t h e  extremely lw? concon t ra t ion  of a d u l t  blams t o  

i nd ik t e  how many spawning clems nro ruqui red  t o  sued t hc  f l a t s  adequately.  

groups for t h e  f l a t s  i n  Plum I s l a n d  Sound. 

CCvnmorcial aa toh  r eco rds  a r e  b e i n g  obta ined  t o  do tormine product i0n 
R E  a olue t o  tho  reasons f o r  t h s  p re son t  s c n r c i t y  of clNnS* 

Biological i n v e s t i g a t i o n s  of n a t u r a l  mortality, c f f o o t  and c o n t r o l  
Of preda tors  and d i seases ,  spawning nnd s c t t i n g  a r o  b e i n g  undertaken i n  
CooPurQtion w i  t l i  Kocids Helo Oceanographic I n s t i t u t i o n  which i s  conducti% 
similQr studies a t  Burnstable ,  Nassaohusotts.  

NARRAGANSETT BAY, RlrODE ISLAND UlJIT 
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(1) 

(2) 

A survey of t he  bay to s e l e c t  a reprucontative a rea  

Conferenoes havcrg been held with rakers, dredgors and 
f o r  t o s t  p lo ts  has bacn completedr 

S t a t e  Cumemation o f f i c i a l s  and all approvel the ahoioe of t h i s  locntion. 
Rakers are b e h g  employed t o  f i s h  one pert of t h e  area* 
will be dredged with a standard commeroial drodge and the  t h i r d  p a r t  w i l l  
be kept  as a control  plot. Fishing w i l l  oontinue through July, August 
and p a r t  of September and the r e l n t i v e , e f f e c t  of eaoh mothod w i l l  be 
de t o  mined  

Another p a r t  

(B) Management of tho Commercial f ishery.  I t  i s  planned t h a t  a 
port ion of Narragansett  Bay w i l l  be es tab l i shed  as a management s tudy 
area t h i s  surmer t o  develop methods f o r  use by tho var icus  S ta t e  Con- 
serva t ion  Departments. . This proljeot w i l l  bo s imi la r  t o  the two s o f t  
clam management stu‘dkss i n  Maine. 

. 

(C) Soed quahaugs from na tu ra l  roporduction, Spcwning and s e t t i n g  
arc) being followed to develop methods of aatohing seed quahaugs which 
might be used f o r  farming or  rcseedtng of doplotod ereas ,  

, I  

(D) mahaug farming w i l l  be attemptod i n  oxporimentul areas  s e t  
as ide by the S ta to  t o  -deaolop methods find t o  detormine commerpial 
prac t ionbi  li ty. 

NEW JERSEY UNIT 

Through a cooperntiva agreement two b io log i s t s  have beon cmploysd 
for the summer t o  work with Dr .  ThurLcw .Nelson of’ Rutgcrs Univorsity who 
is aonduoting a quahaug inves t iga t iun  on a grant  f r c m  a oommorci81 oompanyr 

One b i o l o g i s t  i s  s t a t i cned  a t  Tuokortrm, Now Jersey whcre he is 
tjxplcring methods of obtEsining seed quahaugs frcm na tu ra l  reproducti.cn. 

The other  man is loaated near Cape May, IJqw Jrirsoy Qnd is attempting 
t o  detormine lthe food orgnnisms u t i l i z e d  by hard-shell clams. 

, I\.IILF’ORD LAROR/!i’?RY 

P a r t  of the clam appEopria.Mctn. was alilooated. t o  the Milford Laboratory 
f o r  s tud ie s  of a r t i f i o i u l  propagation c;f hard and s o f t  clnms t o  supply s o d  
f o r  funning o r  stocking duplcted a r m s .  
described i n  Dr. Loc;sanoff * 8 roport ,  

Tho progress i n  t h i s  work i s  ’ 

Addi tic‘nal s tud ies  of physiologicul ro.quiromenfs of o l u m  l a m e  nro  
a l s o  under way a t  t h i s  s t a t ion ,  
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WOODS HOLE, MASSACHUSETTS 

Headquarters of t h e  Clam Invos t iga t ions  have b'eon loontod a t  
Woods Hole pending t r n n s f o r  t o  Boothbay Harbor, b'lainc. 

Observat icns  on tho  feoding  of s o f t  shell clams has bosn o m -  
tinbod a t  Wocds Hole Oooanographio Inst i tut ibn by John Barlow as a 
CooPerntivo prc,joot w i t h  Hahard tmive r s i ty .  
I'llr* Rarlcrw i s  i n v o s t i e a t i n g  tho effeot c\f d i f f e r e n t  typos of bottoms 
upon s e t t i n g  nnd o n r l y  growth. of sclft shell clams i n  Barnstablo Harhcrr 

During the  s m o r  
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MILF'ORD SJ33LLFISH INVESTIGATIONS 
V. LO Loosanoff, Chief 

STUDIES OF PROPAGATION, GRCRVTH AND PmsroLoaY OF OYSTERS 

Gonad Development, Spawning and Set t ing of 'Oysters i n  Long Island Sound 

Observations on the gonad development, spawning and se t t i ng  of; 
Oysters i n  Long Island Sound were carr ied on throughout the swmner of 
1948. The r e su l t s  of  these observations can be ewmnarized as followst 

The se t t i ng  season continued from about July 2 1  t o  September 22. 
There were two d i s  t i n o t  wavee of s e t t i ng  r the f i r e  t, ending about 
August 14, had i t s  peak bn August 4. 
end ended September 22 with i t s  peak near September 12. 
recorded between August 14 end September 4. 
heavier than the f i r s t ,  
since 19371; being only s l i g h t l y  heavier than t h a t  of 1943, whiah was almost 
8 cmple te  fa i lure .  

The 8eoond wave began September 4 
No s e t  wa8 

The second wave was somewhat 
In general, the s e t  of 1948 was the seoond l igh te s t  

In addition t o  the observetione i n  Long Island Sound proper extensive 
studies on the eoological oonditions, sFawning of oysters and behavior of 
t he i r  larvae are a l s o  conducted i n  the Thimble Islands regionp 

Laboratory experiments on inducing gonad development and spawning 
of oysters i n  the winter time oontinued throughout tho winter. 
work was f a c i l i t a t e d  t o  a large extent  by i n s t a l l i ng  i n  tho laboratory 
a warm sea water system which provides the investigator6 with a supply 
of water of the temperature needed f o r  oondit oning oysteren Oysters 
in spawning condition wero available throughout the wintor providing a 
supply of eggs and sperm when needed0 

This 

Studies of Oys t o r  Larvae 

Observations on the occurrenoe and d is t r ibu t ion  of oys t e r  larvae 
i n  Long Island Sound wero oontinued by Loosanoff and Nomojko. 
i n  1948 were very few i n  number and those found wero mostly i n  tho s t r a igh t  
hinge stage. Larvae of onrly m&o o r  late umbo stage worn v i r t u a l l y  absent 
i n  the plankton samples. Plankton samplos collected over the beds through' 
out tho t i d a l  oycle showed that  Zarvao wore always prosont a t  a l l  depths 
showing no tendency t o  oongregate a t  any do f in i to  loval. 

The larvae 

In the s m e r  of 1949 s imilar  studias have alroady begun and w i l l  
be oontinued thwughout the s m e r  a t  sovoral  s t a t ions  of Long Island 
Sound and tho Thimble Islands. 
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c u l t i v a t i o n  of o y s t e r  Carvae -- 
o a  vir- . , in ioa I) Development of methods ' for  t h e  c u l t i v a t i o n  O f  oys t e r  

larvQTWfm ormtinuud by Harry C. Davis throughout the e n t i r e  yam.  
Ohief Problem. was t o  grow oul turos  of micro-orgunisms which oould bo 
utilized by larvno of Oh v i r g i n i o a  as foodo 
that W F o  sn.211 enough-to-oxdored as food of la rvae ,  wore iSQlatod 
in Pere ig ton t  cu l tu ros  and f e d  t o  tho lfirvao h u t  tho resul ts  wore Un- 
satisfQatory.  Evontunl ly  a mixed plankton c u l t u r e  cons i s t ing  1argolY 
Of small green forms gave o o n s i s t e n t l y  good r e s u l t s  ,qnd i s  +now used 
suooee8fully. Larvaa reoe tv ing  t h i s  c u l t u r e  grow t o  t h e  s o t t i n g  s t a V *  

Of Mntor .  

The 

Sovcral  d i f f o r e n t  organisms, 

Some ou l tu re s  o f * o y s t o r  l a rvae  were onrr ied t o  s e t t i n g  i n  the middl0 
A t  p re son t  o u l t u r i n g  of o y s t e r  larvae t o  tho s e t t i n g  s tage  

Q r e l a t i v e l y  e a s y  t a s k ,  

Experiments oonducted gavo no ovicioncc t h n t  l i g h t  o r  darkness affe6'bd 
either the r a t e  of growth o r  i n t e n s i t y  of s e t t i n g  of la rvae  of - 00 v i r f f i n i c a *  

0 0  l u r i d a  - A number of ou l turos  of larvae of 0. l u r i d n  wore run t o  
detosin-her thhoso l a rvae  a r e  as s e l o o t i v e  as %os0 of 0. v i r g i n i o a  
in the typo of' food u t i l i z e d ,  and t o  develop methods of obtaTnikg, handling 
and feeding  of l a r v a e  of cmo of tho la rv iparous  oys t e r s  propnratory t o  
DrB LO(\sanof'fts exporimonts w i t h  0. --p o d u l i s  whiah w i l l  bo imported t o  
ldOw Fngland on an oxparimcntnl hazis 

Coxnparative focding ex?t?r- showed t h a t  2. l u r i d a  la rvno  aan u t i l i ' z@ 
food t h a t  larvae of c u r  oys to r s  oannot. 

t o  show t h 8 t  01 l u r ida  does b e t t o r  on food t h a t  i s  a l s o  u t i l i z a b l e  
by l a rvae  of - o e  v i r T n i o d o  -1 

- 

' Many cu l tu ros  of 0. l u r i d a  larvae woro o a r r i e d  t o  the  s e t t i n g  stago, 

N o v o r t m ,  the re  i s  60ne min 

While n o t  a l l  of tho darkened cu l tu ro  j a r s  gave good s e t ,  ncverthe- 
all tho good s o t s  wQre  i n  darkened Jars, In  no oaso d id  oul turos  

In j a r s  exposed t o  l i g h t  give mere thnn ocmparatively few Spat. Addi t iona l  
'XPcriments will bo noodod, howover, t o  prove. a e f i n i  t e l y  t h n t  Strl)ng l i g h t '  
le dalc2torious t o  lurvoe of 0, l u r ida .  

Prel iminary oxporlmants wore. a l so  conductad on the  o f f o o t  Of tempera- 
turoion growth and s u r v i v a l  of la rvao  of - -  O* lur,ida. h c u l t u r e  kept ut 
21*oocu 

kept a t  19.0 and 20.0 C. required 12 t o  20 days t o  s a t e  Cultures kept 

Bmevur~ no s o t  has boon observed so f a r .  
fnvorah10 c % d i t i o n s  s e t  a t  t h i s  tompcrnturo w i l l  n1S0 0 C C U r .  Larvae 
kept at 16.0 c, d i d  n o t  show any apprcc iab lc  growth nnd Were dead 

- -  

s o t  i n  10 da s f r o m  tho  time. of swarming. Most of tho oultrures B 
l7#0  t o  18.O0c. d i d  grow rind s c m e  oyod l a rvae  of 275-300 were 

I t  i s  thought t h a t  under 

2o days. 
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very early unbo stages. 
mor t a l i t y  u n t i l  the 4 th  t o  6 t h  days a t  which time the  death rate becomes 
very high and almost all the larvae die  i n  a few days, mor ta l i ty  being 
complete by the 10 th  day. Death seem8 t o  be due t o  a oombination of in- 
he r i t ed  fao tors  that prove l e t h a l  a t  t h i s  s tage of development. 
cu l tures  of pure Oo e and On v b  h i o a  kspt underthe same. oonditiorls as hybrid 
cul tures  survived-ana grew r o k a  + y reaching $hd, pb.t..t;ing qtage. The results 
seem t o  ind ica te  d e a r l y  the non-viable nakuro of hybrid larvae of the' two 
above mentioned species. 
gigas female and virg'inioa male live umally 2 or  4 days longer than 
reciprooal  growth. 

The hybrid oul.tures general& show very l i t t l e  

Controlled 

I t  i s  ih t e reb t ing  that hybrl.dE of the cross of 

.. 
Thus, during the year three speoies of oysters ,  0. v i r  inioa,  0. 

luritla'anh 0. igas, wore*suaoessful ly  obltilred t o  t h g  88 + t i n g  stag;, 
m s e ,  aGlt e-- vat ion of 0'. l u r ida  was found t o  be the eas i e s t .  ' A t  
present  oul tures  Of CI 0. v i y g i z r e  being grown in  the large,  outdoor 
ochorete tanks e 

1 

Growth of Oys t e r s  

Studiee Of the  rate of growth and mor ta l i t y  of oysters of the 1946 

These 
s e t  brought e a r l y  i n  1946 from the upper region of Chesapeako Bay and 
grown i n  hiliiford I%*rbor were oompie ted by Lodsandff' ahd Nome;r?Ct)'. 
oy8 te r6  'Were oompar'ed annually against the d n t r b l  oonsfs t ing  of 'Long 
Is land Sound s e t  of t he  same age. 
groups made a t  . the  md of three years, i n  Nweml3er 1948, s@wQd t h a t  the 
Chesapeake 0;ySb~?r(S gave a laver  mortaliw than the Long'Island Sound Group* 
However,' %he Long Is land 'Sound oysters' we're G ~ o n i ~ ~ h a t  larger '  than those 
from Maryland waters. This differonce, '  howover, was small, The Chesa- 
peake oys'ters developed 'gonads. add spqned: norhfally. In  general, t h i s  # 

experiment showed t h a t  Marylnnd s e t  m6y be pro f i t ab ly  planted ' in somo 
waters of Flew England. 

The f i n a l  oxamination of tho two 

.. . . 
A new experiment a lmg fhc enhe'lihes was begun i n  tho f a l l  of 1948. 

'It 0 0 n S i . S t S  in  comparing tho r a t e  *of 'survival and 'rate of growth of oy8tcr 
s e t  cf the same age oollocted from 'diffe 'rent googyaphioal regions of the 
At lan t io  Coast t o  bo grown under iden t ioa l  oonditiphe, i n  Milford Earbore 
Long Island Sound s e t  of the same age serves as the cont ro l r  Tho smples 
68me from Ponsaoola, Floridn; FnmXigb Souhd; North Carolina, Jams River, 
Virginia,  Seaside 'or' yirgirl ik,  upper '*&,6tion Of Chasa'pake Bay, ,Maryland, 

. Cape May, '&ow Jorscy, qnd Warehdm R i Y c r ,  MassRchusot~s..! The pUrpazJo O f  
th i s  expc'riment is t o  dekrmfne ytha't 9dection' d o r i g  the AClantia Coast 
oould supply the  oyster  grcnrrore of *I,,&$&w$'gkand Sound w i t h  t h o  . b e s t  aced 
oys t e r s  . 

In addi t ion  -to the pu$dy'  pr'ncticbl -purposes mcnticned above t h i s  
experiment w i l l  help dctsrinine whethcr' 'tho cystdrd comprising tho .d i f -  4 

ferent; geographical groups a re  r o a l l y  :members O f  , tho Ssamc o r  Qf d i f f e r -  
e n t  races. Thus; 'beeides observhtions on the gpowth cnd mor ta l i t y ln f  
these oystors experiments a r e  conduoted t d '  dotsrniino some of t h e i r  impor- 
tant  physiological reqUh3mOn~S,'*such as lawos t toniporaturo n t which they 
w i l l  spawn, akd n l s o  t o  find out  whbther tho 'oygthrs of differcnt 'groups 
aould be cross brcd wi th  equtil emso. 

- 
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An exmilna.f;ion made i n  the  spr ing  of 1949.shawed an extremely heavy 
m o r t a l i t y  arriong the  Florida,  Carolina and Jamos River oysters.  The New 

and I\irassachuse.bts so t ,  hawever. survtved as wel l  as the  Long Is land  
se t .  

Experiments conducted by Loosanoff and Nomejko during the summer of 
''48 showed onoe nore t h a t - i f  the  edges of tho shells of oys te rs  a r e  
broken of f ,  the  r a t e  of s h e l l  growth of suohaoysters i s  more r a p i d  than 
that of the  cont ro l ,  These observations a r e  of p r a c t i c a l  s ign i f ioanoe  
bscaU8a they  ind ica t e  t h a t  if the s h e l l s  of the  oys te rs  ara broken off 
during dredging o r  p lan t ing  operRtions e a r l y  i n  the sp r ing  o r  0ven i n  
the middle of the  summer; t he  o v o r a l l  s i z e  of t he  oys te rs  may be, a t  the 

Of t he  growing season, 6 j u s t  as l a rge  as t h n t  of t h e  uninjured ones, 

Anothor s e r i e s  of s tud ios  wa6 conduatedito determine the r a t e  of 
e r rn th  of' oys te rs  exposed t o  diff'urent b u t  qu i te  aons tan t  temperatures 
This Was done i n  the win ter  tfme because i t  i s  e a s i e r  than t o  maintain 
Is the l abora to ry  the des i r ed  temperatures merely by mixing d e f i n i t e  

ihstRllntion of a warm sea water system i n  our laboratory,  i t  i s  possiblrt 
to Obtain i n  the  wintwr time running sea water w i th in  t h e  range from a h O U t  

of oold and wann running sea water. A t  present,  owing t o  the 

t o  36,OOc. 

In the middle of Fobruary n s h i p o n t  of 4-year-old 0 y s t ~ r 8 ,  cons is t ing  
,"f individual8 of approximately the earno .ciizo, was brought from Long Ts1m.d 
*OUnd and divided at.random i n t o  f o u r  groups onoh containing 105 O:.S%@rSo 

average l eng th  and,width of eaoh group was dctorminod and t he  oysters 
'Or@ then plaoed i n  t rcys  wi th  running water the tomporaturo,of whioh was 
brou h t  up and then s t o a d i l y  maintained a t  approximately 10.0, 15.0, 20.0, 
25a0'c~ A l l  tho t rays  raooivod the same quant i ty  of watorr Moasuromonts 

one month l n t e r  showed t h a t  tho 15.0 CI group gnvo tho most rap id  
growth showing a t  t he  and of tho month an inorenso of 9.2 peroent i n  length 
and 10.8 porcent i n  widtho 
a h o a t  as f a s t  a s  t h a t  of the  15000C. group. c Mwevor, the 25000C. group 

u much slawor growth than the  two above mentioned nnd tho 10.O0C. 

0 

Tho growth of t h e  oys t e r s  kept  a t  20.0°C. W a s  

0 showod only a s l i g h t  inoroaso. The oxpcrimonts i nd ioa te  t h n t  the 
O p t i m u m  rango f o r  o y s t c r  growth wtls e i t h o r  confined bntwesn 15*P and 2000 C. 
Or* mha.l; i s  mor0 probnblo, sxtended a dogreo o r  two outs ide  theso two 
l imi t8  giving a rango from approximatoly 1 3 e 0  t o  2200'C. 

Anothur oxporimunt on growth ccns is tod  i n  kocping oys t o r s  s t e a d i l y  
u t  a tomporaturo of 25.O0C. A t  f i r s t  these crystor6 grow qui te  W O l l  bu t  

on the  growth stcppod and they rumainnd . i n  poor aondition unQblo 1 
to grow, acomula to  glyoogsn on rodevolop gimads, whioh worn disohargod 

'Ont W i l l  bo continued f o r  sevornl mora months. 
tho f i r s t  month of oxposuro t o  tho high toriipernturec This oxPurim 
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Behavior of' Dys t e r s  i n  Law Sa l , in i t ies  

Experiments on behavior of oysters  i n  low s a l i n i t i e s  were continued 
by Dr .  Loosanoff and Miss Smith. 
s a l i n i t i e s  during periods of high temperature were repeatcd and cg r ro r  ,. 
borated previous observations t h a t  a t  high t smpra th ro  aye t a r s  d i e .  much , 

quicker than when the ,  ternporature i s  r e l c t i v e l y  .low (800-12,00) 
the wintar time s m o  of the nysters exposed t o  3.0 prpotm nnd f r e s h  mtQr 
l ived  a8 long as 73 days.. 

Experiments on t h e  surv iva l  i n  suoh 

In  

Observations, on the growth of oys'ters i n  wa.tor of d i f f e r e n t  sa l in-  
i t i e s  ranging frch 3,O to  27mO*prnpe6.. were also repoated, They showcd 
that no growth occurred i n  s a l i n i t i e s  lower than'5.0 p.p.t. 
a s l i g h t  growth was nr t fced  i n  ono OF two individunls.  I n  higher s a l i n i -  
ties, such as 7.5, 10.0, 12.,0 and IS.,,O popmtr the mnjoriby cf thc  oystcrs  
grew showing a conaidorable increase i n  s i zo .  

Obsonktiqrh on @mad d&clcpmont and spnwning of oysters  i n  low 
s a l i n i t i e s  'bare dc.rnpletod. . I n  a d d i t i m  t o  tho r O 6 U l t S  alrondy reported 
i t  was e$lXtbli'8had t h a t  cysters  kept i n  low s a l i n i t i e s  fGr sovordl woeks 
p r i o r  t o  spawning spawned heavily a t  10.,0, 12.0 and 15.0 R q p m t o  and s,amo- 
w h a t  l i g h t o r  a t  5.0 and. 7.5 p.p.t.: F o r t i l i z a t i o n  of eggs 'ocourred in 
all i n s  tanoos 

In 6,O p.p..t. 

I n  m o t h e r  oxpcriment 'oys t c r e  * n'bari'ng thc  bpwning o m d i t i o n  i n  Long 
Is land Sound were placad i n  l u w  s rd in i t f$s  'in' tho lnborntory. 
days latort.sgxwying tcck pluoe in'7.5, ' l 0 ; O  and 12.0 p.p.tr, as wcll*as 
i n  highhr sR lh i t i c s r  
ment the bystcrs spawned repeatgdly. 
low s c l i n i t y  woe induood by t h e  addi t ion of BOX produats. 

from Long'rsland Sound and glnoed i n  Inow ~ a l i n . i . 1 : i ' u s ' ~  
t o  sphwn'* even i n  Q s f i l in i ty  of 5.0 prp.t., Both' mulos nnd fomGlee spawned 
i n  appqroxtly tho normal way. Eggs disohargod by oysters  tnkon f rcm d i f -  
f e ruh t  salini ' tes i n  t h i s  and ,previous ex$orimcnts woro culturod not only. 
i n  srLlinities where $bo .eggs worn d i soh :  rgud 'Fut ' a l so  i n  n r r m n l  sr:a wtttor 
t o  observe t h e i r  v i t ih i l i ty ,  r a t e  of growth and srjmc' nbnormulities. 

cges rcaot  ,d i f foront ly  .to lower salixlitos.  'Rugning thqde expcrimonts. 
a t  a cnmpcratively high*tc,mgoraturc, 6vcr 20,O *, it  was found t h n t  i n  
f r e s h  water and a , a a l i n i t y  of 3.0 pepitm'tho mcqrtality of oys to r  s p a t  and 
adu l t  kyear ro ld  oystore was about t h e  8 m O m  I n  5.0 p .pr tc ,  hmeoor, 
more adul t  oysters  survivedo Those exporiments arc. now bcing ropecctod 
becauso of tho inounolusivo rosu l t s  so  f a r  obtained. 

Sovvral 

During thc course of this and tho previous expori- 
In  s'ovarnl i'nutancos spnwning i n  

In a t i l l  anothor oxporirneni .partiably,qs.pawnod crys t a r s  were brought 
Thoy smsn began 

Experimcnts were designed t o  d e  teMtliho who th6.p oks t o r s  o'f d i t f  orcnt  

By using an apparatus dovised a t  Milford Labcrutory by means of which 
it fs possiblo t o  change the sa l in iky  gradually, thus imitu$ing chanps  
i n  s a l i n i t y  ooourring between high and low watcr s tagcs  i n  t i d a l  basins, 
observntions w e r e  made on tho rate of pumping nnd s h a l l  movomonts of ' y s w  
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terf3 nccnstomcd t o  d i f f o r e n t  s n l i n i t e s .  I t  hns been found t h a t  oys t e r s  

s a l i n i t y  of 27.0' p.pjt. ,  c l o s e  t h e i r '  s h o l l s  when t'ho s n l i n i t y  i s  reduced 
eo a b o u t  13.0 p.p.t. nnd opon them a g a i n  whon t h e  s n l i n i t y  i s  inorunssd 

f r o s h  wa to r  t o  about  tho s m e '  s t r eng th .  On t h e  o t h e r  hand, o y s t e r s  
Condi t ionad f o r  &bout th rno  months i n  10.0 p.p.t. c lo se  t h e i r  s h a l l s  o n l y  

the  s a l i n f t y  drops t o  3,O o r  4.0 p.p.t. nrid Open them agn in  as Soon 
" t h c  s a l i n i t y  is incrormed from f r n s h  wator  t c  a h w t  4.0 p.p.t. OyStCrs 
Condit icncd t n  7.5 p.p.t. opcn t h e i r  s h c l l s  an& begin pumping oven a t  

s n l i n i t i e s  than  t h ,  s o  cond i t i  (mod i n  10.0 p.p. t. 
indicatu t h n t  oystclrs cnn hu ncclimrxtod t o  Ldwcr s c l i n i t i o s .  

" l i n i t y  Of sholl and body f l u i d s  of c y t o r s  t&cn frcm normcl s t i l i n i t y  
Of Qbr u t  27.0 p.p.t. nnd then  placcd and kopt  dur ing  30 dnys i n  running 
f r e sh  wntor  c r  i n  s a l i n i t y  of 3.0, 5,O o r  10.0 p.pbt.  
kapt i n  ncirmul soa wntor.  

Of Q b ~ l l t  10*ooc6 
low s a l i n i t i c s  m d  those  c\f t h o  o c n t r n l  taken n t  r o g u l a r  i n t o r v n l s  

d i r o c t l y  from Long I s l a n d  Sound;' where they  a r o  aooustc)med t o  a 

These experimtjnts 

An oxpcrirnent was conduotcd t c i  detorminc t h e  chunlr,cs i n  pH and i n  

Controls  werc 
Thcrsc oxp.,r i~:icnts wcrc scmductcd a t  n toinporo- 

Stlrnples of s h o l l  and body f l u i d s  x?f the  o y s t a r s  

A dcoreasa 5 h ~ ~ d  no s i g n i f i c r n t  d i f f e r e n c e s  i n  the  vi . lucs d f  t h e  pH. 
in f3nlini.t-y cf t h e  s h c l l  nnd bcdy f l u i d s  wlrs :nos+ pronounocd i n  t h e  
gr('UPS kept a t  5.0 nnd 10.0 p.p.t., whi le  i n  thc  groups k e p t  i n  f r e s h  

and 3.0 p.p.t. thc  s r i l i n i t y  of t h o  f l u i d s  ahangod v e r y  l i t t l e .  
"pid docra r se  i n  s n l i n i t y  of th , .  s h c l l  and  body f l u i d s  of the oystc2.s 

Q t  10.0 and 5*0 p.p.t, tock plaoa boonusc t hcsc  ()ystCrs oponod t h o i r  
shellf3 nnd at temptod t o  f eed  so ,m aftcjr be ing  plccod i n  1i.w s n l i n i t i o s .  
RoPvoveF, tho o y s t e r s  plnced i n  f r e s h  w a t c r  and 3.0 p , p . t .  r.:mnj.ncd closed 
to the v e r y  ond of thc  cxpcrimcnt nnd, thoroforc ,  l o s t  ve ry  l i t t l o  s a l t *  
It is oxtramcly i n t e r e s t i n g ,  from c phys id l cg icu l  p i n t  of vicw, t h a t  
tho s c l l i n i t y  of t l l Q  s h a l l  f l u i d  of tho r y s t o r s  wus, a s  a r u l e ,  somowhnt 
highor than  t h a t  of the f l u i d  obkrinod d i r c c t l y  from t h e  c y s t o r  bodios. 

A.nothc:r cxporiment WRS dcvisud  t o  doturn ino  thc  rcitrt of' incrcnso 
in s a l i n i t y  of  sh t . l l  nnd t~ody  flrxids of y s t o r s  kcp t  fcjr 2 0  duys i n  fresh 
v'aCer, 3.0, 5.0 o r  10.0 p.p.tr  and then  a b r u p t l y  ohc.J,gcd directly to sua 
w ' C e ~  of 27.0 p.p.t. 

A 

I t  a g a i n  shnwed t h d t  n t  tho end of 20 days'  dXPO- 
of tho  o y s t e r s  kopt  i n  5.0 rind 10.0 p,p.t. l o s t  m ( - r e  s a l t  than  thc'so 
i n  f 'rcsh w u t e r  (ir 3.0 p.p.t. FIr,wcvor, upan r o t u r n  t c  norrnn1 scn 

tho s n l i n i t g  Lf l;'t?c; s h o l l  c*nd bcdy f l u i d s  of thd C ' r S t W s  cf rill 
group8 r e t u r n a d  t o  nclrmnl ( t h a t  ripprunching c i n t r o l  ( ystors  i n  s [l water) 

Thtso o'?servatitzns, c rnduc t rd  a t  rL tc?mpcr*+urc Of 24 00 r 48 hours,  
10.0 C., domons t r a t e d  tho a b i l i t y  cf ,%vs t o r s  t o  roocvor '  r a p i d l y  from 

e x p c s W ~ S  t o  1Cw s q l i n i t i o s  prcvidcd t h a  tt.mpt;rnturu durinC; theso  exposurar; 
is not  high. 

Another oxperimont aonais tod  i n  dotcrming tho chanws in ohomiaal 
ocmp@siticm pf tho inoats of o y s t e r s  k c p t  i n  d i f f c r e n t  s r i l i n i t i e s  f o r  dif- 
ferent per iods  of t i m p ,  Snmplcs of tho  dry  moats of these ''w t a r s  are 
ohamiCnlly analyzed. 
8Ubjectod t o  low s n l i n i t i c g  tire nlscb s tudiod.  

The h i s t o l o g i c n l  chnnges in khl? tissue Of. thfi "ystcrs 
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In s t i l l  ano'ther experiment Gytitar s p a t  of las,t year ' s  s e t  was, plqoed 
i n  cold f r e s h  water f o r  periods of 5, 10, 15, 20, 2 5 ,  go, 35,' 40 and 60 
days and then  re turned  ' d i r e c t l y  t o  kunning S ~ F L  wnt.ur.,' Althoug'h some mor- 
t a l i t y  was n' t i c e d  a f t e r  .long .uxyoaurs, probubly nwstly beqayss of t i s s u e  
s t a rva t ion ,  some o f  tho s p c t  vrhioh wne reeurqed t o  n o n o l  aoa m t o r  a f t e r  
50 days bcgm t o  feed nmmnlly wi th in  20 hours cftur tho t ranafqr ,  t h y  
ind ion t ing  tho remarkable h b i l i t y  of young oystoys t o  survive under ad- 
&he s a l i n i t y  condi ticas * , 

An experiment was conduoted t o  dotermino tho c f f c c t  c , f  lmv s a l i n i t i e s  
upon c y s t e r s  which had p u r t  of t h e i r  s h e l l s  broken t f f  6c as t o  c3xp~)sc 
t h e i r  moats ' d i r e c t l y  t c f  the su.rrc unding modium. One grcup  ccns i s t ed  of 
50 e v s t e r s  with brckun s h e l l s ,  whilo tho ooncr r l  grrup hrid t he  same number 
of oys t e r s  w i t h  whole s h e l l s ,  'Rclth g r w p p  were exposed'tc) c o l d  running 
f r e s h  water. Toward the  end of t h e  e x n c r i m n t  which h a t e d  73 days t h e '  
m o r t a l i t y  of tho oys te rs  w i t h  s'nalls broken o f f  was somowhat higha,r than  
the unbroken One8. ITeverthelcss, the  broken off cyskrs  wcrc nFla t o  ' 

block w i t h  t h e i r  g i l l s  and mantles the holes i n  t h u i r  s h h l l s  thus pro- 
ven t ing  f o r  n long time thc entrance cf sua watcr i n t o  t h e i r  s h e l l  cav i t i oa*  

.In's r econ t  exporiment t he  oysters 'warb ,ox';.rsnd t r  h f lcw c:f rvator. 
the s a l i n i t y  of which WRS reduoed t o  uppropimptoly 2.0 pe'p,te* every 'W@ 
hours,, At t h e  end of t kese  In t e rvn l s  tho s a l i n i t y  cA tho' s h q l l  and body 
f h i d 8  was dc termincd and the  chcmiml ccmpcwi'ti n .of tho n a i l %  analyzed; 
I t  was fcund tbt; ,ahne;e,s i n  t he  s a l i n i t y  of the s h o l l  arid body f l u i d s  of 
tho oys.t'ers very c l o s o l ~  f o l l m u d  changes, i n  t he  s a l i n i t y  nf thc sea water# 
thus ind ic t  t i n g  thfit such ohancos ?robc,bly ocqur i n , n a t u r o  , i n  * idol  basins 
where sharp chonges i n  s r t l i n i ty  between hiyh 'and low water 6ta&6 oxis%* 

Addi t icna l  oxpcrimonts wf:re conducted t c  do temi  ne the chanpm i n  
tho rate of vrctcr pumping of' <,ysters yhen , tho  s a l i n i t y  of thc: wator  i s  
e i t h e r  slowly decransed o r  increasod. . 

.. A ocmprohensive r c p w t  doqcrSbj ng tho '  abovo m8ntiLncd' crbsorvut:t ns ie 
i n  p r o p u r a t i m  f o r  publ ica t ion*  

NATURAL ENEMIES LND PARASI'PES OF' OYSTERS 

Spawning nnd S e t t i n g  of S t a r f i s h  

Observations on spnwning and s b t t i n g  of s t c r f i s h  i n  the  cystur-produ- 
oing s e c t i m  of Long Is land Scunci c(mducto3 by Locwmuff &id IT( no jko sholNed 
t h n t  the f i rs t  s e t  cf t h e  Rotison ccourred cn Ju ly  24, 1948 ti%' thu l O - f O C t  
s t a t i o n  of tho Milford moa. Several c3rxys l a t c r  s o a t t s r e d  s t a r f i s h  s o t  

From 
that da te  l i g h t  s e t s  were rocr rded  f r o m  o the r  s e c t  (,na o f  tho  Bridgeport 
and Milford arws, while the New Haven sec t icJn  sHwod nc'nc. On Augufbt 
hcswevor, a l i g h t  s e t  a l s o  took place i n  New % v w ,  ' In  a l l  ins tnnccs  the 
s t a r f i s h  s c t  was oxtresnoly 1igh.t; and d i d  nGt ocWkibute s i g n i f i o a n t l y  60 
t h e  s t a r f i s h  pr? u l u t i c n  G f  Long Tslnnd Sctund. 

* .  

.'was also roccrded f.rm thc: 30-foot depth of' th6 Brl.dguport sootion'. 
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Tho somi-annual survcys of the  d i s  t r i b u t i c n  and occui-rcnce of 6 t a r f i s h  
On ConnOcticut oyster ,  grc.unds wore ccmductod' by the  labora tory  personno1 
in OOtO1wr '1948 and i n  i!.aroh,and Appil  1949, 

thore  woro' scma minor regroupings, the d i s  t r i b u t i r n  of 6 t a r f i s h  
p r a o t i c n l l y  the  same! as i n  tho sp r ing  of 1948. 

Tho f a l l  survey showed t h a t  

I+.)wevor, tho r-~um" 
reaorded wns scmewhat ' l a rge r  thnn  l a s t  spr ing.  

The sp r ing  survey df 1949 shuwed ' tha t  tho number of s t n r f i s h  f w n d  Was 
o o n s i d ~ r a b l y  highor than  t h a t  of ~ R S *  f*?ll. 
large number found nlong the deepest: ,J.$ne.. of survey, which l i e s  most ly  
Outside tho c u l t i v a t o d  area. i 
in certain unoulti trhted a rcas  which f o r  p a r s  have rurnninud the oontcre 

Tho bulletins Q l f i o  
Pointed o u t  tho p r a c t i c a b i l i t y  of woll-oonductod o f f i . r t s  in  o m b a t t i n g  
""fish, as domonstratad i n  tho New Hnvon a rea ,  whore a w e l l  plumed Pro- 
QrQ of e r u d i c a t i c n  rosu l tod  i n  CJithor conipleto e l imina t ion  o r  grea t  roo 
duction i n  t h o i r  numbers. 

The inoroaso was duo to tho 

E u l l e t i h s  wore i ssuod t o  the  mcmbcrs cf tho 
nhustry o a l l i n g  their  a t t o n t i o n  once mcro t o  t h e  concontrnt ion Of s t n r f i s h  

which s t n r f i s h  spread to  tho  c u l t i v a t o d  buds. 

V h k  on tho  biology of tho bor ing  spnngd of tho  gonus c l iopa  is ocno 

tho work l a r g o l y  cQnsis ts  i n  s tudying thQ c f f o o t  of uoOlOf$Oal 
tinued a t  Milford Labcratory by Wil la rd  Hnrtman of. Y ~ t l .  Univers l ty i  At 

f'ct''rS i n  tho propagaticm of Cliona, Other aspocts  of t h i s  s tudy  have 
'lreQdY boon ropartod.  

- 

Ifany krc ups of clans,  Venus morosnnria, were aonditionod by LoosanOffO 
Davis, rind Miller t o  spawn intho w i n h e  time under l abora t c ry  conditions* 
''4.1 mQthod of oondi t icn ing  has n l roady  boon descr ibed,  in.  the roPor* gfvon 

1W-k convention of the Natil-nal Shollf'iphcjrias Assoc ia t ion  
Chercforo, neod n o t  be repea ted  here. 
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of clams has been mde, and some have c;lrucdy been d i s t r ibu ted  amvng tho 
members of tho group wcrking on ccmmerciul spcoies  of 01ms. A t  present 
mtlny thousands of Venus cul tured i n  t h i s  labor r . t r ry  frc;m eggs Qro avai lab le  
and s m e  w i l l  be s e n t  t o  Dr. Thurlmr Nelson cf Rutgc;rs Unioorsi tyf  O r  
growth s tudies  Pf the early 8 t a p s  of Venus. Nm0rous observntions wcre 
made on thc physiological c.nd occlogicol chnrnctor i n  conneoticn with 
oul t ivn t ion  of the 1r.rvccs of the three spocies.  
In largo, outdoor ccncroto tanks i s  now i n  prr'gress. 

Culturing of clam larva0 

The methcd developed makes oul t iva t ion  o f  clcim 1r.rvoc t c v  t h o  s e t t i n g  
s tage n compnra%ively oasy mctter. By fo l loy ing  n few simple principles 
mature sperm and'eggs of 1. mroenar ia ,  and perhaps other  clom's;' ccn now 
bo obtnined on almostr a year-roung brq is  and tho r u s u l ~ i n g ' l f  r w e  cun be 
grnwn t o  the s e t t i n g  s t a g e  even i n .  the mid,dlo of wintar,  

RlVORTS 

' me fbllcwing papers were presonted a t  ?;hc Nnticmnl Shel l f iahcr iee  
Associction Convantic&: ' 

DAVIS, H. C. 'On trhe culture of,  oyster' larvno i n  the 1 n b c r a t ~ ' y .  

LOOSANOFF, V, L. .Variatirms. i n  i n t e n s i t y  of s e t t i n g  of cystors  i n  Long 
IgIRad SQundo 

LOOSANOFF, V, L. and 8, C. D4VIS. Spawning of  ,quahuu&s i n  wintmr and " 
cul ture  of t h e i r  larqao , i n  the labcjratory. ' 

In addi t ion  t o  papors publishod during the f i s c a l  yer.r, t h o ' f o l l m i n g  * 

were propnred f o r  publ icr . t i (a :  

LOOSAPOFF, Y,, Li, On food a a l e o t i v i t y  of, oys ters r  Accepted f o r  publidakidne . .  
LOOSAXOFF, V-. L. Method. f o r  supplying tho' lpbcratory with warm so0  wa'tor 

i h  tho winter  .time. &gDo,ptPd , .  f@r publiCGti0210 
*.,.I ,,.. 

LOOSANOFF, V I  L. and C, kr NOhlEJKO, Growth of oysterd, 0. v i r  inica,  
during d i f f e r e n t  month@. hcoeptod f o r  Tub + caticm. 

The follcwi'ng manuraoript has b,oon.,s,ubm$t,tqd to  Qr 4 Wclford f o r  a r i t f -  
ofsm and sug$eatidm t . 

LOOSl2NOFF, v. Lo and c i  A,. NOlWm.  . " ~ p ~ ~ ~ ~ ~ , . a ~ d ' s e t t i n ~  ,bf Amoridan oyster  
00 virginioa,  i n  r e l a t i o n  tc. lunar  phages.+ . .  
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GENERAL 

A survey  was mnde by Walter  A .  Chipman arid m u 1  El Thompson of 
the o y s t e r s  and o y s t e r  r e s t u r o e s .  of t h e  Vi rg in  l s l c n d s  and of Puortc, Rich 
In the Vi rg in  Islnnds a l l  of t h s  c o a s t n l  arms of the  is l t inds of S t .  John, 
S t *  Croix, and S t ,  Thomas wuro a n r e f u l l y  survoyodl' una tho  most l i k e l y '  
loccCtirns f o r  ( y s t o r  o u l t u r e  examined i n  Omside rab lu  d e t a i l ,  Eosides 
tho c o a s t a l  wa te r s  of Puer to  Rioo prcper ,  tho survay  ino ludsd  the  i s l n n d  
Of vioquos. Obsorvntions wore mado of t h e  tempcrature,  pH, cind s a l i n i t y  
Of tho rmtor ,  t ho  type and n a t u r e  of t h o  bottom, and t h e  ooGlogy of the 
shal lW wntor a r m s  w i t h  c o l l a a t i o n  and s t u d y  cf t h e  lamol l ibrnnch  
"'llusks cind tho orgnnisms d i r e c t l y  assc.ointod w i t h  thom. 

be Ostrca rh izophorae  Guilding. 
whi-y o l o s e l y  resembled those of Ostrea virySinioc of t he  United 
States, 
wps collected i n  Hurriodno Holc on S t .  John. 

Tho g r c u t  mn jo r i ty  of tho c y s t c r s  of t h e  i s l a n d s  were fcund t o  
Many wero found w i t h  chnrno ta r i s  t i o s  

The l a r v i p a r o u s  oys t e r ,  Qsko_a orrs&t> Born, i s  p reson t  and 

Some i n d i v i d u u l s  of tho orrunon cystur wero foun.3 w i t h  r i p e  gonads 
and thore wore o p t o r  larvlre i n  tho  wator  snmplos a o l l o c t c d  w i t h  tho f i n o  
net* Thoro i s  no q u e s t i r n  
but what i n d i v i d u n l s  may be found thrc ughcut t he  yocr  w i t h  ripe {yonads 
and t h a t  spawning tdkos plaoo a t  a l l  mcnths cf tho  your. 

There was no ovidonoa of s h o l l  dtunngcsr f r c a n  the  rwr inc  worm, 
polydWa This may bo expla ined  by tho c,ttnohmcnt c;f tho  ( y s t c r s  t o  
%ion1 r c o t s  of t h e  mangroves off tho bc\ttom. Examincticm of' "' mQntle rnnrgin of f r e s h  spoaimons m b r o s o o p i a d d ~  Pc-r t h e  proscnco 
Of the encys t sd  spcl-os of! tho  gregnr ino  ETomatcpsis, shovkd thnti t h i s  
'qrusito WGR c b s e n t  i n  t he  i y a t t r s  oxaminod. 

utiliZocf QS a s h e l l f i s h  food to  a g r o n t o r  ox ton t  f Q m s  plentiful 

Okhor oys to r s  wore unripo,  o r  p u r t l y  r ipo.  

Thore i s  tho p o s s i b i l i t y  t h a t  t ho  clam Chicnu pubora may be 

a numbor of l o o n l i t i c 8 .  . 

Althcugh the"sma11 c y s t e r ,  O s  t r s a  rhizophoras ,  i s  marketed t o  
sc)ns Q x t e n t  i n  Puor tc  Rioo, t ho ro  i s  v e r y  l i t t l c ' i n  tho way Cf CJI o F t e r  

thousWd) and tho lnok ctf s u i t n b l o  a w n s  for d y s t c r  o u l t u r e  w i l l  
n e c 0 8 @ ~ r i l y  l i m i t  tho p o s s i b i l i t i c s  ef prnduct icn  (if Cys te rs  i n  n*y 
grQQt Pmount, 
"hnjltion cf a plnn f o r  exper imenta l  ogs t o r  p l an t ings  w i t h  a n  intrcduood 
spcc lUS  which mny l oad  t c .  %he d e v o l c p o n t  cf r, s u i t n b l o  mnrkot r Y S t Q r  in 
suff ioiont  q u a n t i t i o s  t o  supply  tho noeds c'f theso  is ' lnnds* 

The extrcittoly h igh  s a l i n i t y  (If t h c ' w n t d r  ( 3 3  t o  38 p a r t s  P u r  

Exe,minatj.rn t f t h c  w a t e r 8  and c o a s t a l  a rgns  allowed the 
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Mr. Englu was assigned 8 8  teohnioEtl advi6Ok'tQ tho C&ission. of 
Consomation of Nuturul Resouroes appointed by the 'Gbwrnor of Idaryland, 
and known a6 tho Eimmnn Commission. The Commission reviewed tho programs 
of the S t a t c  departments concerned w i  th'conscrvatirrn and. proposed chnxlgos 
i n  the ex i s t ing  mothods and procodures which, i n  i t s  opinicn,. wculd 
p ro tec t  and fu r tho r  cc'nswye the Strite-f's n a . ~ r a 2  rosouraes, 
embodying tho. Cmimie s ic!nt 6 . yeoommemdnti Ona, m!a" s uhmi t terl t o  the Govo rnor 
of Maryland on December 1,. '1948. ..Mr;, Efigle pr&par?$'a s,er$os of moporandd 
on'oys ter, ,hic.rlogy and: @nagsment .Vuch :of":which was inoorpornted. i n  tEo 
ab me'  r e  pc r f 

A s i m i l d r  sbrvibe w?:a : rindcred \he.! Vir&'ni~' Fiskiory.Advisory 
Cwncil by Mr. Engl'o ' i f i  , i t a  ,program :tc~~+.irnijrov&%nd enlgrge, tho oystor 
r e h a b i l i t a t i o n  a c t i v i t i e s  . .  of: . .  the Sta t io  o f  Virginia';,  " 

sclhooling a t  the  Oak Ridg 
ant ioipatod that '  the 'us0 
8 tudying f h e  b5clogf' of 'oystcrp and e t h e r  :marinti in&r$ebratcs 
a r e  being made f o r  'physioZ~&'OklZ" s'tudxes. ,  ut32ng stki&$:c3 i.s,otppas us tracor6. 

A roport, .' 

. .  . a  

, . ,  , .. . 

. .  - . .  . '  . .  

Dr. Chipncn wns 'dotdiled 'tr- Oak Ridgo, Tennes'seo, . f o r  a month18 

~a,dipiso.Dopos..inriil. 6Q' of- ,reat "Va' l iZ i n  ,' 
1n;sttltuto of ,Nuoloar StudZos. I f  i e  

, Plans . #  

I 
, ,  .. . I '  . . .  :. I '  . 

At the invitntir ln of tho Governmont of Venezuela, mndu thrciugh tho  
Doparbent  of S tc to  the. o f f i w  of. fc*reip,n' a c t i v i t i e s  of tho' Sqrvioe dobailbrj, 
D r  G n l t s  of f ,  tc Vcne z u e h  to, &kc u survey'  of tho po6,rl .oys t u r  . [.;re#unds 
arcund Mgrgarita fslund,'  ,to kdvaso 
of the  f i shc ry  and, if :ne,6cssaryl a tc;, auggos.t'thQ'"chnngcs , .  i,n tho .present 
sys tem of rnnnagerncnt of!' '$he fcshory. 

k f t c r  v i s i t i n g  the prinoipul pear l .  ground, in6'pa,q$ing fho f i sh ing  9 . 
mothcds and the  aalo  of  pearl^,. P, SI Gultsoff  sutmnhrize'd pis obsorvaticns 
i n  a repor t  e n t i ' t l b d '  "The Penrl Fishery.  insVona'iuelan yhioh vms submitted 
t o  the Diroctor of .  t he  ;Sc@iqb :in*.two :auth6nt ic  tbxts-&glish and Spaninhe 
Tho r epor t '  t rades  the h i 6 , t ~ r y  ' o f ,  p a r 1  .fishG?y':ih , Vanezuala . I , .  ; f rom the boginning 
of the 16 th  cdritury..to prssdnt.  .dciyS',':" "% ' prosen t s.tate of 'poa,rl oys t o r  
grrunds indiccctos t h n t  undor tho e x i s t i n g  control  .,I. rnetynu-ew-i, . .  e,' olu'sed 
season, system of l i o o n e , ~ s ,  ,.pi re.fr,ulnti:;m of. gahr , ,  ths'.ylold., of  the. f ishorY ' 

may be i ndof in i t e ly  md.riSa$w$ wfi: .%I%. exis't;ini5' l& ~loool;. : Frequent' interrup" 
t ions of fishk.t.y' :for 'bn& o r  mcro 8oast.1n13, which a r e  neobssrkry t o  en8uro a 
s a t i s f a c t n r y  recovery cf panrl  c:ys t e r  popu1ati.cn u f  t o r  $4 per iod  of intonsivo 
f ishing,  cons t i t u t c  a scr i ,~ut# qpwbnok .,fo*.Vonheue;lclh .pe'nrl ingus t ry .  Undor 
suoh oonditicns ijys&r fi$ho'hne$ ne4 'Y'c;r&& -tc a"qi;'nacn ' thvir ,  cmoupntivn q d  
t o  make t h e i r  ,;living by' '$'i&tie"pthg.r. merinse 
i n  Venezuela ,grfi'dually' dec@'uee.s and., y ~ u n g  gon$rati&'. i s  re luc tan t  to: en t e r  
t h i s  f i e l d  of ondoavc-ir. ' The ' report ' ,  r.ecc.rmanBs e.n i n l t i ' n t i o n ,  of f i o l d .  and 
labara tc ry  s tudies  6 f ,  t he  propagation, devalc,pmdnt; growth and 0oo'ii~g;y O f  
oys te r  f o r  the"  purpc,se of f $.mulcting aa.prc:gr:.\i cf c1ysFc:;r fnrming whioh 'WOO . .  
permit more intendi'ao . expl&tat ion .' ,of Iu tcn t  poCrl' oys ter  re8cIuFoas 

oovis~nm~nt ' rbgarding the  present statu6. 

. .  . 

Ccnee'quently, the .number of divdrb 

1; 

A t  tho request  of t2-m Gc&o'rnmont of Panma, Dr .  Galtecdf made i n  
February-March, 1948, cxtcnsivct oxpltsrcitions c f the exis  tinp: poarl  c y 6  t o r  
grcands alcng the Pac i f ic  cc~as t  of Punnmu. The expodit;  n, organized by 
the Panamanfan Gcvornment, oGvored ovar 1200 milos i n  tho Gulf cf Pnnama, 
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pr imar i ly  around P e a r l  I s lands ,  and i n  t h e  Gulf of Chir iqui .  
and b j o l o y i c a l  observa t ions  .were made w i t h  t h e  view of determining the 

Hydropraphic 

of almost oomplete disappearance of p e a r l  o y s t e r s  from these  waterso 

By us ing  scaphander divers, Observations were made a t  30 d i f f e r e n t  
Shallow water  a n d .  places ,  a t  t h e  depths  va ry ing  from 4 t o  16 fathoms, 

t i d a l  zone were explored  by us ing  small dredges and by c o l l e c t i n g  the  
animals a t  low water. 
'mQll t h a t  no commercial p e a r l  f i s h e r y  i s  a t  p rosen t  poss ib le .  Fow l i v e  
sPeaimens of very young and a d u l t  o y s t e r s  which were c o l l e c t e d  by  d ive r s  
were examined microscopica l ly .and  found t o  bo i n  eve ry  r c s p a c t  normal and 

might have exp la ined  t h e  d e p l e t i o n  of o y s t e r  grounds, 
was found t h a t  oys to r s  pe r i shed  because of the  " r ed  t ide"  o r  wore k i l l e d  by 
'Orno unknown poison dumped i n t o  tho  water. From t h e s e  observa t ions ,  and 
from a s t u d y  of t h c  method of f i s h e r y  and a n a l y s i s  of  s t a t i s t i c a l  r w o r d s  
Conclusion i s  drawn t h a t  tho d e p l e t i o n  of p a h r l  o y s t e r  grounds i s  duo t o  

without any r e s t r i c t i o n s  and superv is ion .  As u mat te r  of f a c t  tho  f i r s t  

by Balboa and thu doplotod, grounds were ahandonod by Spaniards  as unprofitm 
ablQ t o  f i s h ,  
'ho f a c t  t h a t  a t  prQsont l i v e  p m r l  o y s t e r s  w i t h  r i p e  gonads cnn s t i l l  bo 
found i n  Panamanian vmtors, i t  i s  b c l i o v o d  t h a t  tho grounds may rocovcr 
'gain i f  p m r l  f i sh inp ,  i p  oomplotoly p roh ib i tod  f o r  s o v c r n l  yenrs r  

The number of p e a r l  o y s t e r s  a t  a l l  s t a t i o n s  was  S O  

There were no i n d i c a t i o n s  of deprada t ion  by oys te f  enemies which 
Likewise, no evidence 

For  many yefirs, t h e  p e a r l  f i s h o r y  of Panama was conductcd 

of grounds ooourred soon a f t e r  the-) d i scovery  of P e a r l  I s l a n d s  

. 

Recovery was slow and r equ i r ed  s c v c r a l  dccadcs. I n  viow of 

DISTRIBUTION OF NBUiTOPSIS 

Nomatopsis 4.6 a pratozonn pcirasitc: of tho o rdor  Gregarina;  i t s  o p t s  
f r e q u e n t l y  fcund i n  tho  t i s s u c s  of nys to r s  growjng t n  scy thorn  waters.  ' 

In tho m a j o r i t y  of a w e s  s o  f a r  rocordod, tho  number'of c y s t s  i n  tho V S t e r  
" 5maJ.l b u t  o a c a s i o n a l l y  v e r y  hoav i ly  i n f e c t e d  spocimons a r o  found aontuin- 
inf$ many thousands of aporos p e r  each  $quare cont imetcr  of t i s s u e *  
OcQUrrel?ca of c y s t s  i n  t h e  o y s t o r  load t o  b o l i a f ,  maintainod by somas 
'nveet igators ,  t h a t  t h i s  protozoan p a r a s i t e  may oauso houvy m w t n l i w  Nncn@; 
'y8tQr8, 
LnnflQu, c c n s i s t o d  i n  making o. careful check of t h e  d i s t r i b u t i m  of Nomatopsis 
in tho Chosapoake Bay w i t h  s p c o i c l  reft:ronco t o  tho oondi t ionaof  Oysters4 
Puthermoro, o t h o r  obsorva t ions  mcidc? by tho  Sorv iQs  and v?ric?uS StCtte 

thut t h o  occurronoe and the  intensity of Nomntopsis i n f e o t i o n  nro  n o t  
OOrrolnted w i t h  tho  cond i t ions  of o y s t e r s  o r  t h e i r  m o r t n l i t i e s .  

The 

Tho work, o a r r i o d  c ~ t  j o i n t l y  b y  D r o .  Gal t sof f  and N i s S  XOlon 

i n  Now York, Delawiiro, Virginifl ,  Fl&:r ida,  Louisicna,  and TOxas 

Sumar izcd .  From a l l  tho dntn so  f n r  otmorvod oonclusion was drnwn 

A 
was submi t ted  f u r  pub l i ca t ion .  . 

ECOLOGY OF OYSTER 30TTOEIS IFT TIE CHE:SAPFAKE my 

obsorva t ions  w L r e  mado throughout  the  year of tho  s a l i n i t y  and 
tcmpGrnturu o f  t hc  waters imcr tho vc.rious cystcr bods i n  tho uPP*r 
Cho8QP"ako Rny n r u a .  The informnt ion  ohtuJ.nc?d t h i s  ycnr  i s  p n r t  of 
C c ' n t h i n g  progrfim tr oxp la in  tho irnportanc6~ Of thesc  fa0  t o r s  i n  
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con t ro l i i nq ,  th6 csygter pkpulations of the '  .uppor"Chissaponko* Bay .and the 
condition of . the oys te rs  ' f o r  , .  growtli and repecduation and- f o r  markc t i ng r  . 

Correlation of tho dhemlcdl ' and physibnl' f a c t o r s  'bf,.&he onvironmonf 
wi th  the abunddnco of $lankto<;..the oh&mical compa8ition:uf~tho ' ~ y 8 t O r . '  
meats, and the develcqnqnt' of 'spawn arid tho, ' d i s t r ibu t ion  .and s u r v i v ~ l  of 
tho oys.ter XarvGe Will'bo mdde, fr&m t'kie aocurnula.toct dnta;. 

. .  , 
I .  

4 '  . .  

. .  
A 'cmparison' of th6 'se&&nal' oyuld' of &8ululutad glyoagen reserve .:: 

i n  the oysters  of d i f f e ren t  beds. 'khkod d sligh' t '  bu t  cnnsis tont  rtiffcronoe 
bobmen .the cystors  .pf two diffo'jwnt l'cscati3jnsi,.'-In the.  swnpnsr. of 1948 
the ,glgcogon. oontent., ,of the crys't6ra of '(I& .S teiticri, which had. romaindd 
oonsis ' tently lower than the cthor,  was" fount1 %o 'be' highor. 
of tho thi,ckness "~f' the 'gond'cls of the cys to r ' s '  showed t h a t  the oysters. 
showing the F;r,eater decrcusc i n  ' glyoogon had 'prdduced the grea tes t  mcun t  
of spawn. TF oysters  bvin 'g  '1Qss 'glyooj+& rltiririg tIie win ter  producod I. 

less spawn and the  decrease "in t h e i r  .glyco&n.'o@ntent was IOSS' mnr.kod. '. 
Tho g rea t e r  drop i n  glycogen content o f ,  thnso oystors huving o r ig inn l ly  
a M@mamount, whioh caused a crossing 'over  ok ' t h 6  o u b e e  of the seasonal 
glycogen,. Ccnten$, ,p$ t.he @IO groups of oysters,  apparently oun be rlireckly 
corrqlptod wi th  the , aq t iv i , t i e s  , of 'spnrh procfuo'ti bni " 

._ -DetnS.led .ibbser+ations. OA the effsdt"6f ..f 5shi 'ng.intonsi t y  on ,'tho 
cys t e r  populht im , I .  :of i n  c5ys t e r  bar 'has 'be&"made. pofisible . this . .yonrr .  : 
An oys ter  bnr, dableted by f r c she t s ' , i n  1945:~an'd ,1946,. wus planted  ,wi,th.,. 
seed . oys t e r s ,  in .  1947, 1948 an4 19119. ',*?hds'e p2nhted in '1947 vrero, i n  a .  
lurge rnoasur$, harvca t k 1  during ' t h o  $&ii (:ys tdr'.s0hscn: (194.8-49), : Only 
small numborg 6$ emu11 Ciys tcre ' ,  plnnted i n '  19.47, ' eul lo i - l . to  mqet  tho thrccc 
inch $ , h a  r g  guirqment: :qf ' the l b w  kkula t inp ;  ' tho' taking I of mnrke t , oys tcr? ,  . ! , 

remainedr Thc 'clygtcrs,:6f',th& 1948,, crib: 194'9 p l n n t i n p ;  ',many of thorn approachc, 
ing mnrkstable size, wili. be 'gathered' &nd: cul.lod"fok: market oystors, i n  &ha 
8emon 1949-60,. ', The p o h l a t i u n  of '  by$t6'$sa w&8 ,suliocy&d ,in May of. 194L),, i 
"he hamsst ing,  record of t h i s  eeason '&lI  b8' gathkroa' frcm tho, .fi.shernmn 
through spccrinl arp>gornopti  . .* . ,. &at18 poss i 'b~e'  t h i s '  'year., 
by reproduction, the norhusl mcrthii ty;  an?' thu  fnhrebko. by grciwth wi.11 .bo 
8 tudiedr Tho Be t t i n p  c)f  oysters  s tar 'tdd 'hi '&lis ajron a t '  'the, on4 c r f  .Junec. 
'The increment added Cc, the. gopuloticm by this na tu ra l  reproduction will 
determine t c  a l a r &  extent .  tho umcunt of ioplacemon% by &Bd~pl s .n t in~ ,  
neosssury t o  maintain pn c'yster p(-pulntirm s u f f i c i c n t  t o  meet the noods 
of the industry of the area. , 

. , 

; Manfmroment 

" . . . .  : ,  . .  . .  . . .  
. .  

' 

TIIU natural roplnwrnonf 

. .  . 
. I  

* S P i i V ~ ~ I ~ J ~  p I I .  S E T T ~ N G  OF -OYSTRRS.IN TI-B XIBSIIPEI~ KE w.Y~., 
. .  . . . . .  

In  the spawning season of 1948, tho f i r s t  ovidenoo of apawning 
of the oysters  i n  tho Chesapeake Bay was. observed on June 8. 
grea te s t  a c t i v i t y  oocurred durinlr, the l a t t e r  pa r t  of ,June. During the 
remainder of the season, only l imited spawning of oysters was seen exoepk 
f o r  a minor increase t h e . l a s t  week of Lugust. 

Tho 

a0 



In tho smmer  of 1948 the  d i s t r i b u t i o n  of o y s t e r  l a r v a e  and 
Oyster s e t  i n  tho E a s t e r n  Bay s e c t i  n of t h e  Chesapeake Bay, one Of the  
most important  seed-producing a reas ,  was noO uniform. 
that observed i n  previous years .  One s e c t i o n  of t h i s  bay be ing  developed 
by the S t a t e  of Naryland as a seed-producing a r e a  i s  one of the  looa t ions  
Consistently low i n  the number of p y s t e r  l a r v a e  and  o y g t e r  se t .  
Of' t h i s  f a c t ,  r e c a m e n d a t i o n  was made and fol lowed that tho  S t a t e  s h i f t  
ItR seed-producing a c t i v i t i e s  t o  arms cons , i s ton t  w i t h  tha  b c s t  s e t t i n g  
p o t e n t i a l i t i e s .  S tud ie s  were made of t he  r e l t i t j o n  of t i d h l  cu r ron t s  i n  
the movements and d i s t r i b u t i o n  of the  o y s t e r  1QrvQe. 

Observations were made of t h e  p o s s i b i l i t i e s  of u s ing  Luke Ogleton, 

The p a t t e r n  followed 

Because 

arm of tho Chesapeake Bay t h a t  i s  n e a r l y  land-locked, as nn oYster-see'd 
Produoine, a r m  t o  supp ly  the  needs of the  p r i v a t e  o y s t e r  p lnn te r s  of 
n4ar?rland. 

laroQe i n  t h i s  body of wator. 

promise as a sead-producing ~ r e a 4  

Of 

rcsultS, as observed on tho  s p u t  c o l l o c t o r s  p l n a s d  i n  E a s t e r n  Rny, dhowad 
the hoo.vicst s e t t i n g  tuok plaoo o loso  t o  tho bottom. In  15 f o o t  of water  

Spawning took p l ace  i n  the  o y s t e r s  p l an ted  f o r  a spnwning s tock*  
appeared t a  be no d i s t i n o t i v o  p a t t e r n  of d i s t r i h u t i o n  of tho oyster 

S e t t i n g  on thc; oxperimdntal  s h e l l  bags 
throughout  t h e  a r e a  WRS i r r o g u l u r  and l i g h t .  Tho fai;lur.e t o  S O C U r e  

Rood o y s t e r  s o t  Jnny Fo i n d i c a t i v o  t h u t  t h i s  body of wntar  does n o t  have a 

Observations on the  e x t a n t  of oys to r  s e t t i n g  a< var ious  dopths 
wore made a t  d i f f e r e n t  l ocu t ions  i n  t h o  Chesapeake Bny. Tho 

Was un c,vcragc On tho bottom c?f 9.9 s ~ i a t  on 20 s h c l l s ;  u t  tight 
3.33 and close t9 tho 8iirfnco, 0.90 

During Octc?bcr nnd Novumhor of 1948, t ha  invos t igo i tors  of tho  
Service coopcrated w i t h  tho  Dopnrbnunt of Tidcwatatr Fisher ic :s  and tho 
D e p a r h e n t  of Rosenrch and Educat ion of N t ~ r y l m d  in t i  widnsproad survoy 
Of' tho csyster condi t ions  throughout  t h e  t idowntcr  s e c t i o n .  Examinnticn 
Of the btrs in the  nay propor, as we111 as sc'mo c?f tho t r i b u t c r i c i s ,  Such 
as Choptank, Chcstor, Potomcic, nnd Vjost Rivor, shmwd a .i.c.ry l imi tod  s o t  
Of 'YstQrs i n  1948, Othcr arous,  such  ns Tnngier Sound, Pocomc\ke Sound, 
Fishing Ray, Ens torn  Bay, Broud Nock, Hnrr i s  Croek, I l i l e s  Rivor, HnWa 
River, L i t t l f r  Choptrmk Rivcr ,  und somo t r i b u t a r i e s  of tho Potomnc Riv'?rs 
had ad(3qUatc s c t t i n g  f o r  replacemont of tho  oys tc rs  takon i n  c.!.steri*e 
' c t iv i  t i u s  . 

OYstors of mnrkotnblo s i e c  wora sonroo on most of tho bars of 
tho Propor. Tangier Scxund, F i sh ing  and, Eastorn Bays, nnd tributaries 
Of th@ lbtomao nnd Choptnnk Rivcr  hnd tho  g r o n t e r  p a r t  of t h o  m r k c t  
'upply for tho  year ,  which should approximnta tho h n r r o s t  of 1947. 

of small o y s t e r s  on ,: . most of t ho  hhrylnnd OyEtor bWs may 
forocfist n roduood harvest .  f a r  1949-50. 
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For the: s e t t i n g ,  6,eason'of , 'oykters t n ' l 9 4 9 j  spa$ co l lec tors  were 
placed a t  var3.o.w .ioca'tions i n  tihe ,Ch&sdpeake: .Bay.-and, h a m  been examined' 
regular ly  s ince June ' l.O,,i:yhen i tlie' .bondition of ,the 8 q r s f o & :  indicat'ed 
spawning had started and oyeter larvae-were :present in , t h e  .plankton, : ' ' 

samples;, A ,small amount '6f s e t t i n g  wa8 taking place at, ,  .the end of June, 
bu t  the peak of oyster  s e t t i n g  should' ndt '  be,.expeotedc u n t i l ,  I .  , the  miadle 

. .  

Of July. 

A heavy , .and,.unspa,boniil, I .. eetVin& of.: ,karnacles. was in progre8.s ' in the '  
Chesapeake Bay proper during"%he ' l a t t e r  'pa.rt.,of-:J.un.o , *  Nokmally , t h i s  
foul ing ,or.ganism has a 6,etting p,dr&od' efirly i n  May i n .  th i s '<arear  
barnaole set. may have oongidarf ble iigriffiaanoe. :on .the :prdd,uctlon"Qf 
oyster  seed'ia t h i s  a rea  from ' foul ing 0f"th.e. she.l;l plantings of the , 

State .  Other foul ing .-organisrfie;,, vr i  t h .  the .exq,e.ption. of : Bryoeofi, ,have 
been r e l a t i v e l y  6carce .on the  erhelle !&ed f o r  oy$ter  apat  oolleotinq, 

.&PR~&@$T' . .  OF.,&, f%h.L,i!L'Y OF: OYSTERS, GROWN 

"' 

This  
* 

by the Servioe inves t iga tors  4 , . . .  

, ,  

S h o e  , the '  6uali.t;y; of 'oys?xre  depeh&s to: ,a g ~ e a t '  ex ten t  on . t h e  
acouxnulation, of ro sewe  carWohf;drate ,in * t h e  form ,gE:glyuogen, o4ee&atiorn'b 
were continued on .the ahanges' i n '  this,,  mater ia l  as aor re la tcd  wi th  se'daonal 
changes and with various physiological ~p~ocasses~Qnd.,oonditions. 

' .  . . : .  
Util izGtion of glyaogen retierves va r i cd , , i n  I r a t e  . in  individual  

oysters  and ,was, def ' initGly 'a6sbciat& w i t h  . the  rsproducttvs cyole. 
two sexes showed no s ign i f i can t  aiffbrbnotss:.in t,hu ,mount ,o,r time of 
deplet ion ,of t h i s  roserve' , .  hter j .81 ' .  i n '  the f e w  8,amples examined. 

The 
' '  

1 
j '  L 

, .  

Ch.anges. i n  th& 'glycogen: oon4xht 'of' :tho various , tissuo,s of the 
oystor followed .tho same. .pattt.'rn us , t h a t  bf'r ,thp: t o t a l  oyster  mea,t. : 

D8ploti,On of the glycogon,oP 'tho' gohdds;. howovor, v p s  seen ,$o take plhcd ' 

a t  a f a s t e r  rate t$an ,i'n tho '.oihor't%fisdues ,wlniah t+ooumulcito a s,ignl;ficcint' 
carbohydrate r&erva. ' Also; ' the aooumulation..of glycogen i n  the f a l l  
takes placo e a r l i e r  i n  tho  gonad t is6ue. Thcre apparently i S  ~n d i r e c t  
connoction bctweon .. the ,  amount of glycogcn accwnulntod and u t i l i z o d  and 
the amrxnt of,: .ggmetq m i i t o r i i i  for;tnod+ 

Experiments t c r e .  und$r?x&n gn 'tho chknges i n .  ;-the: vnri,c~i~s oarbohydratos 
and hexosb sughrs und' 'irf ' l lp i&s ' . in  the  yy.sttar t iBsue60 

- ,  ' . . '  
Convorsiop .o?, the glyyco~en t o  'othor rn@.terikl,s'w~s studied.' 

EFFECTS OF POLLUTIliN OI? STiRLLFISH 

Experiments w a r e  porformed t o  ascer ta in  the e f f e c t s  on tho s e t t i n g  
of oys tc rs  of treatment of oyster s h o l l s  used as cul tch  with solut ions 
of DDT. Untreated s h e l l s  f c r  CI shor t  time wcra rolt?tivoly f r o o  of 
fouling orgrrnisms and caught Q good se t  of aystors. Later, those 
shul le  booame badly foulud and the catoh was poorr S h o l l s  t rcatod 
wi th  DDT were l e s s  fouled than untroatod shol l s  evon n f t o r  long periods 
of O X ~ O S U ~ C .  Treated s h e l l s  caught loss  oys te r  s p a t  during tho f i r s t  
thrce weeks but, a f t e r  t h i s  .Mme i n  tho wutor ,  the t rea tod  shol la  
equaled untrcnted ahe l l s  and l a t e r  surpassod thorn i n  a b i l i t y  t o  catch 
an OyfJtOr 801;. 
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Tho d a i g e r  from f i r e s  t h a t  mal* occur when o i l  s l i c k s  8,ro present  i n  
various harbors  and s h i p s  and docks i s  ve ry  g rea t .  
removal of suoh s l i o k s  have been t r i e d  and used;  one of the  most e f f i c i e n t ,  
a method developed by the  I T .  S. Navy a t  t he  Norfolk Shfpyard,  i s  the  
'PrayinrP, of tho  o i l  s l i c k  w i t h  f i n e  sand which has been prev ious ly  ooated 
v'ith a r l a y e r  of ccrbon. 

E\rwnerous means Of 

The o i l  immediately clhnps around t h e  sand and 
t o  tho bottom where i t  remains permanently anchored. 

A t  the  r e q u e s t  of the  IT. S o  Navy, numerous oxperiments were per-  
fornod on tho  t o x i c i t y  of? 'the carbonizod sand and o i l  combination 
for Various a q u a t i c  animals. 
" t iV i t i e s  of o y s t e r s ,  p a r t i c u l a r l y  on t h e  r a t e  of pumpinr., of water* 
It WQs dutcrmined t h a t  o i l  and o i l  mixed w i t h  oarbbnizcd sond and p resen t  
In sea k a t o r  in  r e l a t i v e l y  s t rong  conoont ra t icns  reduced tho water  f i l t ra -  
tion r a t e  of oys t e r s .  Long time exposure t o  wonker concont ra t ions ,  t e s t e d  

OYs t o r s  

Observat ions were made a l s o  of tho 

Woods Hole, a l s o  producod a roduc t ion  i n  the  amount of w a t o r  pumped by 

The t o x i o i t y  expcrimsnts  performed a t  t h e  Woods Hole l a b o r a t o r y  I 

o i l s  and o i l s  mixed w i t h  carbonizod sand war0 c u r r i o d  on with, 
vB.riOUs spec ie s  of Gnimuls t h n t  o h u r a c t e r i s  t i c a l l y  e;rm i n  cnvironmonts 
in estuaries nnd harbors  and nround docks nnd s t r u c t u r s s  whew o i l  

barnacles,  hard-she l l  clnms, oys to r s ,  and tond-f i sh  embryos. 
i s  most a p t  t o  occur. Those inoludod tho hydroid Tubularia,  

Tho r o s u l t s  showed t h a t  o i l s  nddad t o  SCR w t t u r  proriuctTd t o x i c  
envirWunonts t o  t he  animnls tt:s tcd.  
Of 

Of' Qnirnal omployod i n ,  t h e  t cs t .  
sand Wero s l i g h t l y  loss i n j u r i o u s ,  b u t  poisonous m a t o r i a l s  lenchod Out 
Of tho anohorcd o i l  i n  oonsidorablo arnount. 

!["no t o x i c i t y  vdr iod  w i t h  tho noturc  
o i l  mod,  i t s  conccnt rn t ion ,  and tho  s e n s i t i v o n e s s  of $he spocies  

O i l s  unchorod on tho bottom by onrbonizod 

Although o i l  t r o n t o d  w i t h  cnrbonizcd sand oont inuos t o  relc&iso tox i0  
matorials whi le  anchored on thu bottom, i t  i s  cons idered  u n l i k o l y  t h a t  
Concontrnt ions dnngorous t o  tho  a q u a t i c  l i f o  of os tur i r ios  and harbors  

In tho 
few i n s t m o o s  when g r o a t  concon t ra t ion  may occur,  tho t o x i o i t y  would bo 
limitad t o  r o l a t i v e l y  r e s t r i o t e d  a r c a s  of hnrhc;rs whoru oondi t i nns  of 
onVironrncnt a r e  such t h a t  ve ry  I i t t l fJ  a q u a t i c  life uxists .  Of vnluo in 

damngo t o  nnimals i n  t h i s  mothod of removal of o i l  SliOks i s  
tho Qnchoring of tho o i l  pclrmanuntly, o r  u n t i l  d e s t r u c t i o n  and d i s i n t e g r a -  

its movomont t o  e t h o r  plnces  whore g r c o t  dninngc: niuy occur.  

result from t h c  normul opc rn t ion  of romoval of o i l  a l i o k s .  

is oomplctod, i n  suoh b io log icml ly  unimportant  a roas  and prcvant ing 
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C3" * .  QYS,ER IMlES TIGA TI ONS 
Fhi1i.p , .  A., Butlor, ?hiof 

',, . m i ~ s  TIGA TIONS, . C ~ u p t j r i G .  P ~ ~ T N E  T CARRE S,PI~;;LV~AY , ,  AREA 
. #  6 

Missisi%i@pi S'nund:&ki ,, 

I : ' . : :  .. ',*',, ' 

During the pu r  i oh April- June, the " f i b  r d a'Umey6 t o  ' dc t e  rmine the  
presqnt  s t a t u s  of the Oy8ter. r w f s .  i n  t+ w 0 s . t  end, of Miss iss i?p i  Sound 
were aompleted. U n t i J ,  t he ,  third.'w,e& 'i,n A'prfl,, h:oth':top and bottom 
water scmplc,s a t  'tho e s t a b l i s h e d  .eta;tii~ns.'s.howc:d . s a l i n i t i &  of l o s s  
than 1 ,pp to  
of l i i h t  a t  the  s t a t h  nparos't; $lie '$g$<anco 'of ''tiha *Pehr1 River i n t o  tho 
Sound, t o  .a mnxLmum of '  77l ps.ru.en:t, :in .on.o , o f .  ttio s h e l t e r e d '  ?jays whi.ch is 
n o t  exposed to: wave action:. ' Wet@$. samplps :rn,ngod i n  pH f rom 6:9'to 7.1, 
A t  this' time, none of t h e  oy$tera eK$i&d'wns f'Go!.iri&, tho meats 'were' ' * ,  

s t i l l  t r anspa ren t  bu t  i n  u few' ther6 wcro ' t r n c o s '  of gonad ddvulopment.' 
A t  eaoh s t a t i o n  there  was s t i l l  some rcoont niortr51ity. 

fSurbidify reudings r-ggod Cebm 9 'low,"? 3'-pcr<oexit t rmsmiss ion  

.. ' . . .  . .  9 ~ . . , , ' . .  1 .. 
By, the  ond of 'hkay, , . s ' d l i~~ i t i e s  .r+t a11 stqt;ions ,had iric'roesed significan'blY 

and t h e r e  WES, an. accvapanying .docrpD's'6, i n  tu rb id i ty , ,  , ,  Oysters were foeding 
aotivoly,: showed an <vc.rqgc of, 5 m q  q t , n o y , s h q l l :  and many contained 8omo 
rip, s p a y ,  BIortnli ty i,n tho bxpqrirpentkl ccgos haid ,cbcroa,sed eo less 
than 8 percent qt, a l l  s,tat,$.ans e ' Hydrogrupfiic cc;nditi.ms. were 6ui t n b l o  
f o r  normal gr6wth of oys tkrs  rind pres'uni~.bly w i ' l ' l  oonfinuo 'so duping tho 
Bummer months.,. , 

, ! ' :  

. ) .  3 

The survoy vias p'lqo. ,ormplcted on t'hc more .?as &rly 'loontod .oys t o r  

Thd s p r i n a  inarusi 'ori :;f f r + h  water tn  t h i s ,  region 

r e e f s  i n  Miss i ss ippi '  Sourid;], .Thb.se, bL,4s' 
during, the floods of, 19.46 b.ut a6ro: s.v.r$ 
hurrioane of 1947. 
had been d i s s i p a t e d  by the end'of"&iy and'salinikfc6 an thc  dob'per ba r s  
approached 18 pptr In  e o  w e n 8  dr,il.la,, Thaii ,  and drill egg cas05 vrcrc! 
reoove;red i n  .%ho dredgo sumpl.~;' A l l  bn& having any c u l t c h  a t  a ' l l  showod 
an oxtromsly lie&vy s.pc.,tfcall, . .  hundr$,ds ',per sh+ l i , ,  i i h i o h  hppafunt ly  se 6 i n  
the period i\!ay 20y26. 

Lake Mechant ' T  Door. ~ d ~ o U . ' B r r ; a  

erg c n l y  C & r t i a l I y  de6 troyod 
sf9 dqmapd dgclin i n  tho 

I .  

' . . . I . ,  

, . I  . '. . TIL , coridi ti qns :?.or * , i s  k6.r g r y t h ,  i ol:nti.nuod good find 
, . i n . k p r i l i  soystor,s Gt %he estkbl$shod st &xpurionood a neg l ig ib l e  
rnorta~i ty .  , Tho ayshrs .shVwed .nlodesdt;c! , ,n?w 'shel l  and many 
oontainod r i p e  g,dnads. S & l i n $ t i & s  i n .  C raged'6.5 ppt  bu t  i n  
the smal le r  bayous were fitill less than 'I ppt.  'Turb id i ty  readings woro 
highes t  i n  t h e  meas of low s a l i n i t y  w h i l o  t h a  wator was r o l a t i v c l y  
c l e a r  in the  lake proper. 
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The gene ra l  p i c t u r e  obta ined  on these  surveys i n  the per iod  from 
Nmember 1948 u n t i l  May.1949 i s  a r a t h e r  t y p i o a l  ono which oould have 
been p red ic t ed  on the  b a s i s  of our  e x i s t i n g  knowledge of o y s t e r  eoology. 
fie mortality, poor growth, I poor or 'retarded gonad development, high 
t u r b i d i t y ,  low s a l i n i t y ,  found on the  on r ious  reefs are i n  a l l  p r o b a b i l i t y  
quite normal f o r  the a rea6 ,  
Oyster product ion  i s  concerned w i l l  depend from year t o  yefir on the  magnitude 
and d u r a t i o n  of the s p r i n g  f loods.  

have been oompleted ond tho f i n a l  r e p o r t  i s  now be ing  prcparod. 

The importance of these  f a o t o r s  i n  6 0  fw? as 

The qna lyses  of t h e  f i e l d  d a t a  c o l l e c t e d  dur ing  the  pest seven months 

P A R T I C I P A T I O F  I N  TI37 OYSTER PROGR!A'I OF TITE Gl?LF SThTRS 

Alabama, Two survey t r i p s  were mnde i n  Alabamn i n  the  p n s t  quarter .  
The f i r s t  one i n  A p r i l  was done a t  the  j o i n t  r e q u e s t  of tho Mohilo County 

Oys ter . roefs  by t h e  ope ra t ion  of commercial s u c t i o n  dredges whioh a re  
removing b u r i e d  s h e l l  from Illobilo Ray. 

mde t o  t h e  Consorvation Dopnrtment reooqmending t h a t  tho dredging be 
by the assumption t h a t  product ive  ruefs wore be ing  des troyod. 

Oyster produotion. 

Possible i n  tho p a s t  two yoar4 a g r e n t l y  expandod s h e l l f , i s h  r e soa roh  and Conc 
scr'JCLtion progrnrn wi thou t  imposing n t 4x  on t h e  c i t i e c n s  a t  l a rge ,  

OY8ter6 whioh t h e  s t t , t u  had t r ansp lnn tod  two mcnths e a r l i a r . ,  On all of 

Thoro should bo un oxcol lont  
harvoSt from the s t a t e  plnntod puhl io  roe f s  i n  Alabnmn.during the next  

and Conscrvntion Rssoc in t ion  and the  S t a t e  Conservntion Department. 
survey  was a n  a t t empt  t o  estimate tho poss ib l e  hnrm beine; done t o  

Publ io  opinion had been aroysod 

t o  cont inue  beco.usc i t  was b e i n g  done i n  fin area of n e g l i g i b l o  
In  add i t ion ,  t a x a  on tho opern t iqns  woro producing 

revonues t o  t h e  Conservution Dopurtmont. Those funds have made 

Tho second survey  WQS undertaken t o  dotormino the  cond i t ion  of 6ood 

P lan t ings  evidence of drsdgo damage w a s  n o g l i g i b l e ,  the soed Oy6tors 
growing w e l l  and accumulnting spawn, 

~ 0 ~ s .  

F l o r i d a o  Proparu t ions  havo been wmplotcd f o r  t h e  survuy Of East 
n m o o l a ,  Flor idt l ,  

and/or growing a reas .  

Spa t  o o l l o o t o r s  and t r a y s  of scud o y s t e r s  "' l o c a t e d  throughout  t h i s  bay f o r  t h o  de te rminc t ion  of pO6sibla 
S t a t i o n s  havo been e s t a b l i s h e d  f o r  thc  r e g u l a r  

Collootion of hydrographic  and plankton s~mplcs, and i t  i s  planned that 
by nCxt s p r i n g  s u f f i c i e n t  d a t a  w i l l  havo bccn c o l l c c t o d  s o  t h a t  W e  nlaY 
Rdvise t he  s t u t o  i n t o l l i g o n t l y  rugard ing  its s h c l l ,  p lnn t ing  program i n  

bay, 
I ,  

Mississi p i . '  On0 survoy t r i p  was niado i n  Mnywi th  mombws of the 
8tate&ommission. S i x  of tho more impor tnnt  r e o f s  W a r *  sQmPlcd 
fo r  de ts rmina t ione  of ' O y s t u r  q u a l i t y ,  s p a t  f a l l  and ha rves t ing  PossibilitiQsr 
In ganora l  t ho  bars L\ro w c l l  populatod w i t h  small o y s t e r s  which 
harPestcd t h i s  f n l l  and  n e x t  s p r i n g ,  

bo 
Tho poroontagc O f  rnnrkotabla *S'6tors 
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is small a t ,  prcsent Find much of the ,  s tuck is sG,b:&dly clustered t h a t  
i t  w i l l  be su i thb le  on1y"for' tho . s t e a m  . . .  8 'byster tr'a6eo' .' Tho hedvy and 
widespread .' e p a t f a l l  which ,ocburre,$'in May was t c r  6' lqrgs  ex ten t  
w a b t e d  beaaube o f  the s m a l l '  amciu'n+ of '  sui tnbl?  ou1tc.h present  on 
the reofs.  ' 

. .  . . .  . *  . . . . . /  . .  ;, 

., . 
. . ,, 1 , ' I n  the"pa'st e igh t  months, of ,  c p e P d t i q ' h t  the lubcjrc.tcry there '  

has been' an"averdge' o f '  on6 f i e l d '  Survky Pe,r mbnth' requested by the 
8 to tes  of Louisiana, Mississippi,  Alabamh an$' Flor'ida'; In  general  
a l l  of these surveys mere for .  the purpose ,of 8olect ing seod nruas,  , , 

6'6 timating 6pa.t f a l l  and tho efkeclts'of ' ' t r :pp l&t in 'k  of seod oyster80 
Th i s  is indicativo"of the increasing trona along thb Gulf Cons't t o  
emphasize the c u l h r i n g  of oysters  and t o  plaoo Less ,reliance on tho 
natural reproduct ivi ty  of the  oyster  roefs. 

PEMSACOLE; . LABORLTORY, I . . .  .' 
I ,  . . ,  

A,nmjori$y O f  t h 6  work i n  the pas t  e ight ,  iilonths 'hcis boen conoernod 
wi th '  f i o l ' d  wbrk i n  c;onnecti'cn with' the Bonnet Cnrre Spillway, problem. 
However, ce r t a in  bitsic inves'tiE'nt5.om have been i n i  t i a t a d '  rind tho 
co l l ec t ion  6f 'season$?' d ~ t a  '6n the  ego'logy of c y s t o r s  and the hydrography 
of t h i s  a rea  has been,'sys'teri24tized. 

varicus r ee f s  along tho Gulf Ci?ns't n b b r o u s  ' instaribes, o f  pnrtisitism 
by a small astomatous bi ' l ia te  have beon"Pound; 
heavy in fe s t a t ions  of t h i s  c i l i a t e  appebr f;o"be, oorrelatod wi th  a f a i l u r o  
i n  she l l '  growth on' tho p a r t  bf tho oys't&; Hi' s to lq iaa l  examinations " 

of oyatsrs  i n  con?. junat im with  s tudies  on growth r a t e  hnve boon oarrkod 
on f o r  kho pas t  'three months ' in an a t tempt  to 'dotdrmine whether o r  no t  
this '  parns'itism is' tho primary agont iri' inhcbi t ine shb l l  growth. 
mately fipe perdant. of the" oysters  ha'ld i n  'trdys n t  tho lclboratory fail 
t o  put on ,new growth. I n  the f i r h t ' s o r i e s  of,'twene+ of these oystors 
which have been '  studied'.  h is tolokioal ly;  less '  than  hcllf wore heavily 
infec ted  w i t h  tho c i l i a t o  parasi te .  Tho remcindur, however, hnd' a ig -  
n i f i c a n t l y  higher conpontrntic.ns of sgirqohnetes and Nematopsis sporoa 
i n  the, ' t i ssuos .than di,d oys te rs  grol;ving. a t  ' t ~ 9  avurago r a t e a r  I . .  It i s  
assumod that a combination ,6f cmo o r  mor6 kf . thcS6 pcrasi tea  may bo 
,signifJo&t faotor' . ' inl l o &  growth 'Pat08 of n'.'Eo@wnt of tho oystor 
population in, t h i s  area' at l eds t .  Effor ts 'ar 'o  b b i n i  direatod a t  tho 
present  timo to  reduce ' g r m t h  r a t e8  ih iiys&e.rs by 'bxpctimo'ntnl in-  
f ec t ion ,  with. ' the cilibte,. ' .  

I .  1 , . .  

. , I : .  

Oys to,r, I%rasi t9s0  ',In' tho' course of inves t iga t ions  o f '  oys t e r s  from 

In the '  Pehsncnlu area  

Approxi- 

' * I '  . .  . ,  , ., 

. .  . . , , . . , , 

Morta l i t i es  i n  tho t rays  of nystcrs suspcndod from thc laboratory 
docks,hr*~o beon t raced  I '  i n  , I nwnorous instrmpos t o  tho ac t iv i$ i e s  of mud 
arabs ' of th& ' f$&. l y  Ximt 0'. "mesC mud *biyi>a 'kikpcini-; ie,,tb trnye 
within '  & w&k fo l lok ing '  rhion . .  I 'of the' trhys ih:',th&'wa&r and a t  
t i m e 8  . they n&%dr i s  high, R'B' one: @r Y%v$ oysi%r's' I n  tho'' truy. 
k i l l  tho ayste&, prihriAly, by 'ohipping 'aqday +thc"eoft  new s h e l l  a t  
the' growing odgo' Of' t h e  bill 'in', thb s u b  mannor. us , the - la rgo  blue orab. 
Despite tho small s i z e  of tha crrtba, rncstly one-half inoh i n  longth, 
they  am qui tc  suooossful i n  k i l l i n g  . tho market s i e o  oystcrre. 

. .  Thoy 
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Oystor Conoh, Thais. 
c a r r i o d  on du r ing  tho w i n t e r  months nnd the  food roquiromonts of 

S tud ios  on tho  bicllcrgy of t h i s  g roda to r  have 

mature  conchs i n  t o m s  of c y s t c r  meats have been nscortnined.  
O P t i m u m  oond i t i t  ns i n  tho labora tory ,  maturc ccnchs oonswnod an average 
Of 5.4 marltot s i z e  o y s t e r s  por  t h i r t y  de.7 poriod. 
the g r o a t o r  the r n t i o  of c y s t o r s  t o  oonchs i n  tho aquarium, t h e  more 
"Ystors were oonsumcd. Thoso conohs p r o f e r  barnnclos  nnd mussels of 
''Ystoro a n d  s tcppod f ocding whon w a t e r  tempuraturos dropped bolcw 12OC. 

the p rosen t  t i m o  observa t ions  a& buing mado on t h e  embryology and 
early devolnpmont of t he  enails i n  an e f f n r t  t o  devise  mothods of ccn t r@l .  
E& cnsos woro dopos i ted  i n  l a b o r a t o r y  a q u a r i a  r o g u l u r l y  i n  t h e  pciriod 
A p r i l  through e a r l y  June. 
borQ averaging  3Ooc OP more, eggs have n o t  bsun Inid.  

in June, 
avQrQg~  t o m p r n t u r o  of 2SoC. 
i dnn t i f iod  and mnintoinod u n t i l  tho ha tch ing  s t age ,  produced i n  0x008s 
Of' 400,OOO off-spr ing per  s n a i l  i n  a kwo months period. 

in the poriod p r i o r  t o  cgg dupc) s i t i (n  i n  o rdur  tc: be mcst o f foc t ivo .  

- 
Under 

In  most ins tances ,  

Sinoo the 25 th  of June whon water tcmporaturcs 
NQ new egg cas08 

boon f(1und on t h c  o y s t e r  r o o f s  near  Ponsacr ln  s ince tho f i r s t  week 
Incubat ion  per iod  f o r  t h o  l a rvae  v u r i c s  12  t o  'I6 days u t  a n  

Sovcn s n a i l s ,  whose ogg capsules  were 

This t re inond~~us 
8 FeProduct iv i ty  i n d i c c t o s  tho d o s i r u b i l i  t y  f o r  i n s  t i g a t k n g  c c n t r o l  moASUreS 

Oyster  Grcwth. Pe r iod ic  measurornents of t ho  l e n g t h  nnd b read th  of 
s m P I O b  o f '  c y s t e r s  kop t  i n  t m y s  suspundod frcm tho  lnborntcr?r  d(1oks hrlve 

made s inoo  l u s t  Ootnbcr. It  i s  hopod t h a t  t h e s e  d a t a  w i l l  provido 
of t h o  background m a t o r i a l  for unders tanding  t h e  a c t i v i t y  of oy.StOrs 

in +hi8  aroa.  Approximately R thousand o y s t e r s  d iv ided  i n t o  d i f f e r e n t  
e r w p s  and c o l l e c t e d  f rc im d i f f r t run t  geogrhphic nreas  n ro  inc luded  

in t h i s  s c r i o s .  Tho l i n e n r  grcrwth dutn of ( n e  of tho srmples i s  given 
s h c ~ ~  the  avorage nmrunt of s h o l l  depc,sitiLsn i n  the  p n s t  elight mcnths. 

samplo of 150 oys t e r s ,  f i r s t  mcc,surod Octcbor 2 2 ,  1948, hns hnd 
Scmc of t h i s  m o r t a l i t y  m c ' r t a l i t y  cf loss than  10 pcroont  t o  da tu .  

caused by mud crnb6 and i t  i s  b c l i e m d  t h a t  t ho  rcmnindLr was duo 
tc' i n t o r n n l  pnrns i  tcts . 

Linunr  Growth of 1948 Snnt 
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o t h e r  i s  af , a..sl$ghtl.y ,waB$led tex turu ;  , the.  plqt s s  . n r c  held i n  t h o  w n t o r  
in both .horizontnl. 'and .voct icnl  pc!si'2ions 9 The.:rggulnrity c:f' t he  'surfncos 
has permitted an, ana lys i s  .of. the numbor of: e e t t i n g  org{rii?ms , i n  toms 
of square cantimeters.. Plat68  :are  exposqd. fpr  sevon'dhy ,.lntkrvnls and 
a t  tho time of renewing them, :'one hundred . ? i t e r ,  w n t o r ' s ~ p l e s  arb f i l t e r o d  
f o r  plankton- nnnlysoe e , .  ,,?!$$I ' f ciu.ling kl.oto6' 'prc nm' r c u t i n o l y  suspdndcd 
midway f rcm the  bo,ttom in 12 fee,t'wn,tc& ,p lh t e s . : l ocb ted  . .  a'& 1 I t h e  bottom, 
midway and a t  t h e  surfaco.,.on thr& weekly oxpbpurd p6kiods sh;.swed no ' 

s i g n i f i c a n t . s o t t i n g  d i f f e r e q t i k .  . ho i .Pz+n tn~ ly :p l~ood '  plgtvs oons i s ton t ly '  
a t t r n c t  mora q o t t i n g  orgunlsms, khan vc:r'fion.). p la tus , ,  b u t  t h o r o  hcs boon 
no consis t o n t  prefc,renco; 5 

' 

the smooth, o r  textur0.d: sur f f~ce  of the pla$bs. 
these p l a t e s  a t t r a c t e d  approximntely 10 porcent mora organi'sms than d i d  
c lean  oysDer,. s h e l l s  suspondcd .~ ah.  the sc.me .locatic;n. 

cooperating Qpwmics,.. , the  f o i l w i n g  . recwds ,  aft. b'cing mc;intkined a t  the  
Ponsacola Labc,rntor,y.: tid41. snnge, ,pont inuqus'  water. tm$bruture, s a l i n i  t Y  
a t  two hour intcrvcls,  I @ailx:ph6,sphntk, g?d , 'n i t rn to  'conosritrati(~ns' ,  pH and ' , 
oxygen tension. One. resi2J.t. af the' r+iuJ.nr ccllo,c.t;'ic)n' (f' su.ch d a t a  has b e d  
t o  demons trato. the wide dn&ly, .fluotuati,<ng .which may &our i n  tho charnotcr "' 
of the  l abora t c ry  wqter., , ,The, writer .syS t& is ,if . the ,'okntinuous pumping tYPo 
without a @l:r.nding tank, I Se.linf ty  at,,.?nq. 'time' mny %,& 26' pp t  f o r  example, 
and s i x  hn,urs l a t c r ,  mqy hnvc, ,decrdns,od, $0 1,3 p p t C  
t he  exception, however, r a t h e r '  t h a n ' t h e  rule ,  The Fluc' tuaticns i n  vmter 
q u a l i t y  wh i l e  b a s i c a l l y  duo to t i d a l  f low tire unpredictdble bocauso of tho 
importcnco cf the  wind i n  regulating ..water , ,n i iveppt  5~ Santa Rosa Swnd. 

he.1 p n r t  gf. the'crgnni'smji to : . s&t  c k  e i t h o r  
I n  preliminary oxposurod, 

, . . , .. . 

RydrogPnphi5.c. Data. '3@xhgh . ,&he, , . .  i f f  o r t s  ,af. &ati;?n personnel and 

Suah ' r ad ica l  chnngos fir0 ' 

. ( . . .  . , .  , I . . .  , 
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ICHTHYOLOGICAL LSLHO13? TORY 
George S. Myers, Act ing  Chiof 

Thc r c u t i n o  d u t i e s  of t h \ :  l nhorn t~ i ry ,  such ns nnsivcring i n q u i r i e s  
( O r  d i r e c t i n g  the  i n q u i r y  t o  the  propcar scwrcc),  kcoping recc rds ,  typ ing  
'"ports and cc.rrespcndonco, wore Rttondcd t o  promptly by Mrs . G r e m  rind 
8!r* Ginshurg. 

A drawing of Eucinnstomus n l l i d u s  bnd twc: f i n g u r c s  of d ( r s u 1  f i n s  
(onlnrged) ,  one of- this  spcc ios  % un of E o  argentous,  were conplotod 
by lflrs. Grocn. 
FishcS of Fanrlrna" w a s  c a r e f u l l y  loc\ked ovor and ;mt  i n  sys tomatic  order. 

of t h c  f a m i l i e s  i n  the  supplcmcnt und the i l l u s t r n t i o n s  t o  bc: usod 
were compiled. 

The o n t i r o  manuscript  on t h y  supplemcnt t o  "Thc: Nlarino 

On thy  23rd a l l  t h a ' o f f i c o s  i n  tho  D i v i s i c n  c.f F i shos  woro rc- 
arrafigud and now the  F i s h e r y  Biolcgy u n i t  s t a t i c n o d  i n  thc  Museum i s  
loCQtud i n  cno room (71). 
''om i n  order .  

Sovclrul dnys w r o  spont  i n  p u t t i n g  our  

Thc! g n l l o y  proof of a paFcr; "A*Col loot ion  of F ishes  f r c m  Tularn, 
Peru't by Hildobrand und Barton, wus recuivud and p r w f  road by M r s c  
Green. This w i l l  uppenr i n  thc  Smithscnian Misosllaneoue COT l o o t i i n .  

M r ,  Ginsburg epen t  b o  weeks on tho  Albakrcss  111, which was making 
o f f  tho c m s t  c ) f  t h o  Curcl inas ,  f o r  tho purposo of i d e n t i f y i n g  

f i s h  talcen i n  the  Oruwls. Srime i n t e r o s t i n g  c) sorv:itiona wow mndQ 
during t h i s  survey. 
nu?%ing nbcut  3 f e o t  i n  lcngth ,  most of which woro"the r o d  art upor, 
'PlnPphc Ius  morio, 
* g x s h o r y  fcr gr$wpcrs  i n  modcrntely doop water o f f  the 

Two l a r g o  spccimens of r ed  s n ~ p p e r ,  Lut ianus b lackf  o r d i i  were 
tl'kcn, and a numbcr of spccimons, avc.rap.ing nbout o. fixit ,  of anc ther  
8naI-)Per, Rhcmboplitos nurorubcns,  wore u l sc  c npturcd.  
ing capture. whs scJmo speolmcns* uf Scclrpaona t c r t u g a c  ( ton tn t iv t )  i n d o n t i f i c a -  

Tho l a t tL r  spc:cics has bcon c>nlY 
r'contly doscribcd, wns known f r r > m  ( n l y  c i  fcw spocimans*nnd WC.6 n r t  k n m  
to Pr;aoh t h n t  lu rgo  (i s i e a ,  

A considurrLblo nuiiibor u f  l a rpp  g r (  upcrs  wow tnkenj  

This would perhaps ind ion to  t h e  p o s s i b i l i t y  of 

* 

Anothcr s u r p r i s -  

of n b r u t  20 inchus i n  l rng th .  

A '  taxoncmic s t u d y  of tho  senrobins ,  f ami ly  Tr ig l idno ,  wns bc:f;un* 
.t;Qxc-nomy of t h i s  fr .mlly wus f c  irnd t c  bu i n  n chriotic strito, more So ' 

than thf . \ t  of other f r m i l i e s  of Gulf spcicius hcrc>tofc r c  s tudied.  
O r d e r  t o  placo the  Gulf spec ios  on n sound tnxcntamie btlsis,  it was 
fc~und nooeesnry t c ,  r c v i s o  r i l l  tho 8pQCiCJS of t h i s  f m i l y  tbit w c u r  i n  
tho 'western I \ , t lunt ic ;  
distinguished. 
CorresPmding populrl t ions on t h o  h t l u n t i c  cIl( \s t of t ho  1Jnitt:d S t f l t o s ~  
Tho s tudy  of t h i s  f m i l y  i s  b c i n g  'continued. 

In. 

Soafnr  11 Gulf' s p e c i e s  huva boon- tontrctive1Y 
TWO of t hose  seem t o  d i f f o r  s u b s p e c i f i c n l l y  f r o m  the 
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PIIE3LICY.TIOlilS. FISCSL Y W R  1949 

Art i c l e s  published i n  ou t l e t s  other  than Bullet ins  , Special  SoLentifio 
Reports, o r  Leaf l e  ts 

Etcher,  G a  Jwp Jro 

- - 
1949.,t Localized weed aontrol  i n  management of game ' f i s h  . *  

Gjullin, '  C. I?., 0. BO 'Cope, B. Fa. kiaanber ry ,  ind'F. ... R. D.uohanoi6 

Trans0 Amo Fish, Soc., Vole 76, Ppa 177-182. ' 

1949 t'The 8,r'fsct. of 8ame Insec t ic ides  on blackfly I.arvBe '. 

. .  

"in' Alaskan s treams Journal,  of Eoonomio Entdmology, < .  

. .  
V01.2 42, "Nod 1, PPP 100-1050' . .  . .  

Gutaell, J. S u  

1948. The value of ce r t a in  drugs, e spec ia l ly  s u l f a  drugs i n  
the t rea tment  of furun6uloais'*,in brodk trout,' Salvelinue . 
fon t ina l i sv  Trans. . .  h e r s  Fish. . I .  SOCO', ,,Vole 7 5 , 5 1 = , 9 *  - .  

Outsell,  J. S. and S c  F e  Snieszko 
19480 Furunou~os is  in f f s h ;  its, diagnosis and treatment, 

SVeIL Medioino, Vol. -43, pp. " 4434-486. 
.., , 

Gutsel l i  J. S. 'and 9;' % b  Snieskko. 
1949* Dosage of sulfamerazine i n  the treatment . . .  .. I of * furunculosis 

ln brook trou'e', Salvelinus f o n f i n a l i s  . '!rank'+ h e r ;  F i . ~ h e  . .  
SOoe,, Vole 76,' pp. 82296a ' ' 
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